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(54) DATA DRIVER AND LIQUID CRYSTAL DISPLAY DEVICE AND INFORMATION 
PROCESSING DEVICE USING IT. 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device which realizes a multi- gradation display 
and a moving video picture display which reducing the 
power consumption and the cost. 
SOLUTION: Still-frame picture data are transferred from 
the CPU 304 to memory in a data driver 307 (307-1 to 
307-4). Moving video picture data which require multi- 
gradation display are processed by a moving video 
picture driver 31 1 and sent to the data driver 307 through 
a panel 302. The regions of still- frame picture and 
moving picture in a liquid crystal panel 309 are preset in 
a register. In the still-frame picture display region, a 
selector selects the still- frame picture data sent from the 
memory. In the moving picture display region, the 

selector selects the moving picture data sent from the bus 302. The register, the latch, and 
the liquid crystal drive circuit impresses liquid crystal drive voltage on the data line of the liquid 




crystal panel 309 based on the data outputted by the selector. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the liquid crystal display and 

information processor which used a data driver and this. 

[0002] 

[Description of the Prior Art] The liquid crystal display is strongly expected low-power-ization not only 
for the purpose of improvement in display quality but for the purpose of loading to a pocket mold 
device. Therefore, display memory was built in the data driver LSI, and low-power-ization was in 
drawing by low-speed-izing access frequency to the memory which stored the indicative data. Hereafter, 
such a conventional liquid crystal display is explained using drawing 18 , drawing 19 , and drawing 20 . 
[0003] The principal part block diagram of a liquid crystal display and drawing 20 of system 
configuration drawing using the liquid crystal driver with built-in memory of the former [ drawing 18 ] 
and drawing 19 are block diagrams with a detailed liquid crystal driver with built-in memory. What was 
shown here is a liquid crystal display which drives the liquid crystal panel 109 of 320x480 dots using 
four data drivers LSI 107 of 160 outputs. 

[0004] In drawing 18 , the address bus attached sign" 101." the same - " « 102 - " - a data bus - " - 
103 - " - a control signal - a line - " - 104 - " - CPU - " - 105 - " - memory - " - 106 - " - an 

I/O device - " - 107 one - " " - 107 four - " - display memory - having built - 

data -- a driver ~ LSI - " - 108 - " - a scanning circuit -- " - 109 - " - a liquid crystal panel In 
addition, the data driver LSI 107-1 to 107-4 may only be generically called the data driver LSI 107. 
[0005] In drawing 19 and drawing 20 , the oscillator circuit for a display attached sign n 201." It is the 
signal line which similarly transmits the control signal with which "202" shows the power circuit of a 
liquid crystal driver, and "203-1 "-"203-4" shows the arrangement location of the data driver LSI 107-1 
to 107-4. Hereafter, a control signal 203-1 to 203-4 may only be generically called a control signal 203. 
A line for a signal line for "204" to transmit a display-control signal and "205" to supply the supply 
voltage for scanning circuits and "206" have pointed out the line for supplying the supply voltage for 
data driver LSI 107. The address administration circuit where "207" performs address control 
corresponding to a control signal 203, A signal line for "208" to transmit the column address obtained by 
address control by the address administration circuit 207, A signal line for "209" to transmit the row 
address of the display memory which performed address control in the address address administration 
circuit 207, The timing-control circuit where "210" generates the various control signals of the data 
driver LSI107 interior based on a control signal 103, A signal line for "211" to transmit the control 
signal which controls I/O of an indicative data, A signal line for "212" to transmit the control signal 
which controls the row address 218 for a display, A signal line for "213" to transmit the control signal 
which controls a selector 221, A signal line for a signal line for "214" to transmit a latch signal and 
"215" to transmit the control signal which controls alternating current-ization of a liquid crystal drive, A 
signal line for the display address counter with which "217" generates the display address, and "218" to 
transmit the row address for a display, the I/O buffer to which "219" performs congruence directional 
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control of data, and "220" have pointed out the data bus for transmitting data. As for the selector as 
which "221" chooses either the address for a display or the addresses which have been sent from the 
system (CPU 104 grade), and "222", the selector 221 has pointed out the signal line for transmitting the 
row address chosen and outputted. The signal line for transmitting the selection signal with which the 
column address decoder generated "223" and the column address decoder 223 generated "224", and 
"225" point out the data selector of display memory 229, and "226" has pointed out the data bus of 
display memory 229. "227" has pointed out the row address decoder. The display memory to which 
"229" holds an indicative data (a memory cell, RAM), The signal line for transmitting the control signal 
with which "230" controls the display data bus from display memory 229, and "231" controls FRC data, 
A signal line for the FRC data circuit where "232" generates the data of FRC, and "233" to transmit FRC 
data, The FRC selector as which "234" chooses FRC data corresponding to an indicative data 230, A 
data bus for "235" to transmit the indicative data chosen by the FRC selector 234, The liquid crystal 
drive circuit which "236", the latch circuit to which "238" latches an indicative data, "237", and "239" 
are based on a display data bus, and "240" is based on an indicative data, and generates liquid crystal 
driver voltage, and "241" have pointed out the line for supplying liquid crystal driver voltage. 
[0006] The sign which gave a signal, data, etc. to the signal line which transmits the signal concerned 
etc., and the bus may be attached and called into this specification, for example, the display 
synchronizing signal transmitted through a signal line 110 — "display synchronizing signal 110 — "- it 
may call Moreover, the indicative data transmitted through the display data bus 235 may be called "an 
indicative data 235." 

[0007] Drive actuation of this liquid crystal display is explained using drawing 18 . 

[0008] An indicative data is drawn by the display memory of the data driver LSI 107 from memory 105 

or I/O device 106 according to control by CPU 104. Drawing actuation of the indicative data to the data 

driver LSI 107 is performed by [ as being the following ] from this memory 105. 

[0009] CPU 104 performs the read cycle which once incorporates the data of memory 105 to the register 

of CPU 104 with outputting the lead address and a control signal to memory 105. Then, CPU 104 

performs the light cycle which writes the data once incorporated to the register of CPU 104 with 

outputting the light address and a control signal to the data driver LSI 107 in the display memory of the 

data driver LSI 107. CPU 104 transmits the indicative data of memory 105 to the display memory of the 

data driver LSI 107 by repeating this actuation, and updates an indicative data (drawing). 

[0010] Furthermore, detailed actuation of the data driver LSI 107 is explained using drawing 19 and 

drawing 20 . 

[001 1] The arrangement location to a liquid crystal panel 109 is set up by the control signal 203 with 
which each data driver LSI 107 shows the arrangement location of a panel, respectively. 
[0012] For this reason, as for four data drivers LSI 107, any have judged whether it is accessed to the 
address from CPU 104 based on a control signal 203. If the light address from CPU 104 is received, the 
address administration circuit 207 will judge whether the address concerned is the address which the 
data driver LSI 107 to which oneself belongs takes charge of. When it is the address which the data 
driver LSI 107 to which oneself belongs takes charge of as a result of a judgment, the address concerned 
is changed into the address (a column address 208, row address 209) of display memory 229, and this is 
outputted to the column address decoder 223 and a selector 221. 

[0013] At the time of the light cycle from CPU 104, a selector 221 chooses a row address 209 and 
outputs this to the row address decoder 227. Then, the row address decoder 227 chooses the gate line of 
the display memory 229 corresponding to the address. On the other hand, the column address decoder 
223 is confirming the data selector 225 corresponding to a column address 208, and chooses the data 
line of display memory 229. Thereby, the light data 220 from I/O buffer 219 can be written in the 
predetermined address of display memory 229. An indicative data is updated by repeating the above 
actuation (drawing). 

[0014] The x2 bit (4 gradation) indicative data is held by one screen at display memory 229. 

[0015] In the case of read-out of the indicative data from display memory 229, a selector 221 chooses 

the row address (display address) 218 generated with the display address counter 217. Thereby, reading 
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appearance of the indicative data of every one line of the address specified by the display address 21 8 at 
that time is carried out one by one by the FRC selector 234. This read-out is performed synchronizing 
with a Horizontal Synchronizing signal. The FRC selector 234 outputs the read indicative data to a latch 
circuit 236 as a 1-bit indicative data 235. A sequential transfer is carried out by the latch circuit 236,238 
as an indicative data 237,239, and this indicative data 235 is inputted into the liquid crystal drive circuit 
240. The liquid crystal drive circuit 240 generates the liquid crystal driver voltage 241 corresponding to 
this indicative data 239, and drives a liquid crystal panel 109. 

[0016] A scanning circuit 108 confirms the gate line of one line of a liquid crystal panel 109 at a time 
one by one synchronizing with this. A display will be performed by this. 

[0017] In addition, a latch circuit is constituted in two steps (a latch circuit 236, latch circuit 238), and 
mediation actuation when access (writing to display memory 229) and the display action (read-out from 
display memory 229) from CPU 104 compete is performed by controlling each timing of operation by 
the latch signal 214,215 here. 
[0018] 

[Problem(s) to be Solved by the Invention] By the way, the display of an animation is increasingly 
required with development of multimedia technology in recent years. In order to display an animation, 
the multi-gradation display of 32 or more gradation will be indispensable practically. In order to display 
1 -pixel 32 gradation, 1 -pixel a 5-bit indicative data is needed. And in order to realize this with the 
above-mentioned conventional technology, the capacity of the memory built in the data driver LSI must 
be made to increase. 

[0019] However, if the capacity of the memory to build in is made to increase, a chip size will increase, 
and it becomes difficult to attain low-pricing. Moreover, although renewal of 30 or more frames is 
required for the drawing data of an animation in 1 second, for that purpose, data must be transmitted for 
every frame, and high-speed rewriting of memory becomes indispensable. If the number of gradation 
increases, in order for the amount of data to also increase, therefore the number of gradation increases, 
as for rewriting, improvement in the speed comes to be required further. Such improvement in the speed 
leads to increase of power consumption. Thus, it was difficult to realize low-power-izing and low cost- 
ization to ** with the conventional technology. 

[0020] This invention aims at offering the liquid crystal display using the data driver and this which can 
respond to a movie display, and an information processor, realizing low cost and a low power. 
[0021] 

[Means for Solving the Problem] In this invention, an animation controller is formed apart from a data 
driver, and it is made to perform processing for animation processing and a liquid crystal multi- 
gradation display here. Data processed through display memory in a data driver is used for a display of a 
still picture. On the other hand, data sent from an animation controller is used for a display of an 
animation. By using it according to a viewing area, changing both, it can respond to an animation, 
without causing increase of power consumption, and increase of capacity of display memory. That is, in 
a still picture from which the display screen does not change,-izing of the access frequency of display 
memory can be carried out [ low speed ] (if every one line is read from display memory, access to 
display memory is sufficient for a level period at once). On the other hand, it is not necessary to make 
display memory capacity built in a data driver increase by making it process for an animation controller 
by movie display. Moreover, in order to process gradation control by animation controller, the number 
of gradation displays is not restricted by only data driver. If gradation control by data driver and 
gradation control by animation controller are combined, the number of gradation displays can be made 
[ more ]. 

[0022] It will be as follows if a configuration of this invention is described more concretely. 
[0023] In a data driver which outputs liquid crystal driver voltage impressed to the data line of a liquid 
crystal panel as the 1st mode of this invention according to an indicative data into which it is inputted 
from the outside A data bus into which an indicative data is inputted from the exterior, and an address 
bus into which the address is inputted from the exterior, It has an output bus for outputting data by 
which reading appearance was carried out from display memory and this display memory for 
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memorizing an indicative data. It once stores in a field on the above-mentioned display memory which 
becomes settled based on the above-mentioned address into which an indicative data inputted through 
the above-mentioned data bus was inputted through the above-mentioned address bus. Then, a data- 
processing system which reads to order which was able to define separately an indicative data stored in 
this display memory, and is outputted through the above-mentioned output bus, A selection means to 
choose either an output bus of the above-mentioned data-processing system or the above-mentioned data 
buses, A data driver characterized by having a voltage-output means to output liquid crystal driver 
voltage according to data sent through a bus of a direction chosen by the above-mentioned selection 
means is offered. 

[0024] It is [ means / above-mentioned / selection ] desirable in it being what is constituted including a 
selector which chooses either the above-mentioned data bus or an output bus of the above-mentioned 
data-processing system according to directions from memory which stores selection information used as 
criteria of selection, a directions circuit which outputs selection directions according to the above- 
mentioned selection information, and the above-mentioned directions circuit. 

[0025] It is desirable in it being what the directions which choose the above-mentioned data bus issue 
during the period when data which should be outputted to a field where the above-mentioned selection 
information specified a field on the above-mentioned liquid crystal panel, and the above-mentioned 
directions circuit was specified by the above-mentioned selection information is sent through the above- 
mentioned data bus, and takes out in the directions which choose the output bus of the above-mentioned 
data-processing system when other. 

[0026] The above-mentioned selection information may specify a field which displays an animation on 
the above-mentioned liquid crystal panel. 

[0027] the 1st gradation control circuit where the above-mentioned data-processing system performs 
gradation control based on an indicative data by which reading appearance was carried out from the 
above-mentioned display memory ~ having - this - data after gradation control by the 1st gradation 
control circuit was performed may be outputted through the above-mentioned output bus. 
[0028] A gradation control circuit of the above 1st may perform the above-mentioned gradation control 
by FRC method. 

[0029] the 2nd gradation control circuit which performs gradation control based on the above-mentioned 
data sent through a bus of a direction where the above-mentioned voltage-output means is chosen by the 
above-mentioned selection means ~ having - this ~ voltage obtained by gradation control by the 2nd 
gradation control circuit may be outputted as the above-mentioned liquid crystal driver voltage. 
[0030] A gradation control circuit of the above 2nd may perform the above-mentioned gradation control 
by PWM or AM method. 

[003 1] As the 2nd mode of this invention, it has a data driver of the 1st mode mentioned above, and a 
data controller which processes an indicative data, and a liquid crystal display characterized by the 
above-mentioned data controller being what outputs data for a result of the above-mentioned processing 
to the above-mentioned data driver through the above-mentioned data bus is offered. 
[0032] the 3rd gradation control circuit where the above-mentioned data controller performs gradation 
control to an indicative data - having - this - it is desirable that it is what outputs data obtained by 
gradation control by the 3rd gradation control circuit. 

[0033] A gradation control circuit of the above 3rd may perform the above-mentioned gradation control 
by FRC method. 

[0034] gradation control by gradation control circuit of the above 1st, gradation control by gradation 
control circuit of the above 2nd, gradation control by gradation control circuit of the above 3rd, and ** -- 
a gradation display may be performed by combining at least two. 

[0035] An information processor characterized by having a liquid crystal display of the 2nd above- 
mentioned mode as the 3rd mode of this invention is offered. 
[0036] An operation of each mode mentioned above is explained collectively. 
[0037] By data-processing system, an indicative data inputted through a data bus is once stored in 
display memory. A storing field at this time is appointed based on the address inputted through an 
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address bus. Then, it reads to order which was able to define separately an indicative data stored in 
display memory, and outputs through an output bus. in addition, when a data-processing system has the 
1st gradation control circuit, data after gradation control (for example, gradation control by FRC 
method) by this 1st gradation control circuit was performed to an indicative data which carried out 
reading appearance from display memory is outputted to an output bus. 

[0038] A data controller outputs data for a result of having processed an indicative data to a data driver 
through a data bus. In addition, when a data controller has the 3rd gradation control circuit, data 
obtained by gradation control (for example, gradation control by FRC method) by this 3rd gradation 
control circuit is outputted. 

[0039] A selection means chooses either an output bus of a data-processing system or the data buses. 
According to selection directions according to selection information which a directions circuit outputs, 
this selection means is realizable because a selector chooses either a data bus or an output bus of a data- 
processing system. When this selection information specifies a field on a liquid crystal panel (for 
example, animation display field), a directions circuit issues directions which choose a data bus during a 
period when data which should be outputted to a field specified by this selection information is sent 
from a data controller through a data bus. When other, directions which choose an output bus of a data- 
processing system are issued. 

[0040] A voltage-output means outputs liquid crystal driver voltage according to data sent through a bus 
of a direction chosen by selection means. In addition, when a voltage-output means has the 2nd 
gradation control circuit, voltage obtained by performing gradation control (for example, gradation 
control by PWM or AM method) by this 2nd gradation control circuit to inputted data is outputted as 
liquid crystal driver voltage. 
[0041] 

[Embodiment of the Invention] The operation gestalt of this invention is explained using a drawing. 
[0042] The liquid crystal display which is the 1st operation gestalt of this invention is explained using 
drawing 1 thru/or drawing 5 , drawing 10 , or drawing 15 . 
[0043] First, an outline is explained using drawing 1 . 

[0044] This liquid crystal display consists of the 320x480-pixel liquid crystal panel 309, the data driver 
LSI 307-1 to 307-4 and a scanning circuit 308, the animation controller 3 1 1 , CPU304, memory 305, and 
I/O device 306. And it connects between these each part by the address bus 301, the data bus 302, the 
control signal line 303, and the display synchronizing signal line 310. In addition, in explanation after 
this, the data driver LSI 307-1 to 307-4 may only be generically called "the data driver LSI 307." 
Moreover, the sign of a signal line which transmits the signal concerned for a signal among this 
specification may be attached and called. For example, the display synchronizing signal sent through the 
display synchronizing signal line 310 may be called "the display synchronizing signal 310." 
[0045] CPU304 has come to be able to carry out direct access to the display memory which the data 
driver LSI 307 builds in through an address bus 301 and a data bus 302. Moreover, the animation 
controller 3 1 1 can access the data driver LSI 307 now through an address bus 301 and a data bus 302 
similarly. This updates an indicative data by CPU304 and memory 305 about still picture data in this 
liquid crystal display (drawing). On the other hand, about a video data, it is outputted to the data driver 
LSI 307 from the animation controller 311. And the data driver LSI 307 equips the interior with the 
information which shows an animation display field, changes the indicative data (still picture data) sent 
from CPU304 grade, and the indicative data (video data) sent from the animation controller 3 1 1 
according to this information, and outputs it to a liquid crystal panel 309. 

[0046] The feature on the configuration for realizing such actuation is mainly in the data driver LSI 307. 
Then, suppose after this that it explains focusing on the data driver LSI 307. 

[0047] Each data driver LSI 307 is equipped with the display memory (memory cell 433) equipped with 
the capacity which can hold the indicative data of 2 bits of each pixel by 240 lines only 160 ****. 
Therefore, a 1 60x240-pixel liquid crystal panel can be displayed with 4 gradation by one data driver LSI 
307. Since a liquid crystal panel 309 is 320x480 pixels, it arranges every (a total of four pieces) two of 
this data driver LSI 307 up and down, and performs 2 screen drives of the upper and lower sides of 
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every 240 lines. 

[0048] The data driver LSI 307 is equipped with the address administration circuit 408, the timing- 
control circuit 41 1, I/O buffer 419, the display address counter 421, a selector 423, the row address 
decoder 425, the FRC data circuit 427, the column address decoder 429, a data selector 431, a memory 
cell 433, the FRC selector 435, the selector 437, the shift register 439, the latch circuit 441, and the 
liquid crystal drive circuit 443 as shown in drawing 2 and drawing 3 . Moreover, it has the various signal 
lines for connecting between these each part (or between other circuit portions), and bus 
420,432,434,442 grade. 

[0049] In addition, the oscillator circuit 402 and power circuit 404 which were not being omitted and 
drawn in drawing 1 are also drawn on this drawing 2 and drawing 3 . 

[0050] The address administration circuit 408 changes the address 301 into a column address 409 and a 
row address 410 based on a control signal 303,401. On the other hand, the address administration circuit 
408 is outputting the row address 410 for the column address 409 to the column address decoder 429 
through a selector 423 to the row address decoder 425. In addition, a control signal 401 is for specifying 
any are the candidates for access at that time among four data drivers LSI 307. 
[0051] The timing-control circuit 41 1 generates the various control signals 412, 413, 414, 415, and 
416,417,418,445 of the data driver LSI307 interior from a control signal 303 and the display 
synchronizing signal 310. The control signal 412 is outputted to I/O buffer 419 among these control 
signals. The control signal 413 is outputted to the display address counter 421. The control signal 414 is 
outputted to the selector 423. The control signal 415 is outputted to the FRC data circuit 427. The shift 
clock 416 is outputted to the shift register 439. The latch signal 417 is outputted to the latch circuit 441, 
and is used for controlling the timing which latches an indicative data. The control signal 418 is 
outputted to the liquid crystal drive circuit 443, and is used for controlling alternating current-ization of 
a liquid crystal drive. The control signal 445 is outputted to the selector 437, and is used for choosing 
either between two data buses (a data bus 436, data bus 302) connected to the selector 437. In addition, 
the above-mentioned control signal 401 is inputted also into the timing-control circuit 41 1. 
[0052] This timing-control circuit 41 1 is equipped with the register 4110 with which the information 
which shows the field where an animation is displayed on a liquid crystal panel 309 was stored. 
Moreover, the row address 422 which shows whether reading appearance of the indicative data 
corresponding to Rhine of what position on a liquid crystal panel 309 should be carried out from a 
memory cell 433 is then inputted into this timing-control circuit 411. The control signal 445 is generated 
based on the contents and the row address 422 of this register 4110. That is, in the animation display 
field, the control signal 445 is generated so that an indicative data 436 (still picture data) may be made to 
choose as a selector 437 an indicative data 302 (video data sent from the animation controller 31 1) by 
the still picture viewing area on the other hand. Such a point is the focus of this operation gestalt max. 
[0053] I/O buffer 419 controls I/O of an indicative data 302,420 according to a control signal 412. 
[0054] The display address counter 421 generates the row address 422 for a display according to a 
control signal 413. This display address counter 421 is outputting this row address 422 to the timing- 
control circuit 41 1 and the selector 423. 

[0055] A selector 423 chooses either the row address 422 for a display or the row addresses 410 for 
drawing according to a control signal 414. This selector 423 is outputting the selected one to the row 
address decoder 425 as a row address 424. 

[0056] The row address decoder 425 generates the WORD selection signal 426 by decoding a row 
address 424, and outputs this to the gate line of a memory cell 433. 

[0057] The column address decoder 429 generates a selection signal 430 based on a column address 
409. This column address decoder 429 is outputting this selection signal 430 to the data selector 431. 
[0058] A data selector 43 1 is choosing the data line of the data bus 432 of a memory cell 433 according 
to a selection signal 430, and controls I/O of the indicative data 420 to a memory cell 433. 
[0059] A memory cell 433 is the memory for storing temporarily an indicative data (still picture data), 
and consists of RAM. The field set as the object of writing/read-out of the indicative data on this 
memory cell 433 can be specified now based on an above-mentioned column address and an abo ve- 



il g eg b eb eg e e 



Page 7 of 20 



mentioned row address. The memory cell 433 of this operation gestalt is equipped with the capacity 
which can hold the indicative data of 2 bits of each pixel by 240 lines only 160 **** as mentioned 
above. 

[0060] The FRC data circuit 427 and the FRC selector 435 are for performing the gradation display by 
the FRC method. It is changing applied voltage (namely, display brightness) for every frame, and is the 
method which displays the brightness of middle gradation as it is indicated in drawing 15 as an FRC 
gradation method (in the example of drawing 15 , display brightness is changed by the odd frame and 
even frames). In case the FRC data circuit 427 performs a gradation display with an FRC gradation 
method, it generates the required FRC data 428. The generation timing of the FRC data 428 is 
determined according to the control signal 415. The FRC selector 435 performs processing (FRC 
control) which chooses 1 bit of FRC data corresponding to the 1 -pixel 2-bit indicative data 434. The 
FRC selector 435 is outputting the data generated by FRC control to the selector 437 as an indicative 
data 436. 

[0061] the indicative data 302 (video data) into which the selector 437 is inputted as the indicative data 
436 (still picture data) from the animation controller 3 1 1 , and ** — inner either is chosen according to a 
control signal 445. That is, in this operation gestalt, by the time the indicative data sent through a data 
bus 302 results in a selector 437, the two roots will be prepared. The 1st root is after data bus 302 the 
root which results in a selector 437 through I/O buffer 419, a data selector 43 1, a memory cell 433, the 
FRC selector 435, and a data bus 436. The 2nd root is the root which connected the data bus 302 to the 
selector 437 directly through the memory cell 433 grade. During the period which should input the 
indicative data about the field beforehand set up as an animation display field, the video data is inputted 
into the data bus 302 from the animation controller 311. Still picture data is inputted into the data bus 
302 from CPU304 and the memory 305 grade during the period which should, on the other hand, input 
the indicative data about the field beforehand set up as a quiescence viewing area. Therefore, in a 
selector 437, either of the two roots from a data bus 302 to a selector 437 can be chosen now according 
to an indicative data by choosing either of a data bus 436 and a data bus 302 according to a control 
signal 445. This selector 437 is outputted to the shift register 439 by making into an indicative data 438 
the direction which carried out in this way and was chosen. 

[0062] In addition, the concrete internal configuration of the selector 437 in this operation gestalt was 
shown in drawing 4 . 

[0063] A shift register 439 is a 8-bit bidirectional shift register, and is operating according to the shift 
clock (control signal) 416. 

[0064] A latch circuit 441 latches an indicative data (getting it blocked and synchronizing with the 
display selection signal 407 of a scanning circuit 308) 440 according to a control signal 417. This latch 
circuit 441 is outputting the latched data to the liquid crystal drive circuit 443 as an indicative data 442. 
[0065] The liquid crystal drive circuit 443 generates the liquid crystal driver voltage 444 corresponding 
to an indicative data 442. 

[0066] An oscillator circuit 402 generates the display clock 403 for specifying display timing, and 
supplies it to a scanning circuit 308. 

[0067] A power circuit 404 generates and supplies liquid crystal panel driver voltage (the supply voltage 
405 for scanning circuit 308, supply voltage 406 for data driver LSI307). 
[0068] Next, the display action in this operation gestalt is explained. 

[0069] Explanation is divided into the display action of a still picture, and the display action of an 
animation, and is performed. 

[0070] what CPU304 carries out reading appearance of the indicative data in memory 305 (read access), 
and carries out it about a [display action of still picture] still picture, and this is written in the memory 
cell 433 of the data driver LSI 307 for (light access) - it is - the renewal of an indicative data (drawing) 
- it is carried out. Access to memory 433 is performed at random. Access of CPU304 at this time is 
performed by the SRAM interface. The read/write timing of a SRAM interface was shown in drawing 
10 and drawing 1 1 . The address signal is transmitted through the address bus 301 among the signals 
shown in drawing 10 and drawing 1 1 . The data signal is transmitted through the data bus 302. Signals 
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other than this are included in the control signal 303. 

[0071] Hereafter, the writing of the indicative data to the memory cell 433 of the data driver LSI 307 
and read-out of the indicative data from a memory cell 433 are explained. 
[0072] First, the writing of the indicative data to a memory cell 433 is explained. 
[0073] The read/write address from a system (CPU304 grade) is inputted into the address administration 
circuit 408 of the data driver LSI 307 through an address bus 301 . As for the address administration 
circuit 408 of each data driver LSI 307, based on a control signal 401, access at that time judges whether 
it is a thing to its data driver LSI 307 which belongs, respectively. When it is access to the data driver 
LSI 307 to which oneself belongs as a result of this judgment, the address 301 inputted at this time is 
changed into a column address 409 and a row address 410. 

[0074] The column address decoder 429 decodes this column address 409. A data selector 431 chooses 
the data line of the corresponding address based on this decoding result. 

[0075] On the other hand, a selector 423 chooses a row address 410 and outputs it to the row address 
decoder 425 as a row address 424. The row address decoder 425 decodes this row address 424, and 
chooses one gate line according to a decoding result. Thereby, CPU304 can access the predetermined bit 
on the memory cell 433 which becomes settled by the data line and the gate line which are then chosen, 
and can transmit an indicative data to the predetermined address. 

[0076] Next, read-out (display action) of the indicative data from a memory cell 433 is explained. 
[0077] The FRC selector 435 changes into the 1-bit FRC data 436 the indicative data (data of 2 bits of 
each pixel for one line) held at the memory cell 433. 

[0078] By the way, the timing-control circuit 41 1 is checking the contents and the row address 422 of a 
register 4110, and knows displaying the still picture field at this time. Therefore, the timing-control 
circuit 41 1 is outputting a value as which a selector 437 chooses a data bus 436 as a control signal 445 at 
this time. According to this control signal 445, a selector 437 chooses a data bus 436 and outputs the 
FRC data sent through this data bus 436 as an indicative data 438. 

[0079] A shift register 439 latches an indicative data 438 a level period. The latch circuit 441 following 

this is the following level period, latches the indicative data 440 which a shift register 439 outputs, and 

outputs it to the liquid crystal drive circuit 443 as an indicative data 442. The liquid crystal drive circuit 

443 chooses the liquid crystal driver voltage 444 corresponding to this indicative data 442, and outputs it 

to a liquid crystal panel 309. The output of the liquid crystal driver voltage 444 is outputted 

synchronizing with the scan selection voltage 407 which a scanning circuit 308 generates, and, thereby, 

can realize the display for one line of a liquid crystal panel 309. 

[0080] The display of a still picture is attained by repeating the above actuation. 

[0081] In displaying a [display action of animation] animation, a multi-gradation display and the fast 

transfer of an indicative data are needed in practice. Since the data driver LSI 307 of this operation 

gestalt corresponds to this, it performs the following drawing actuation. 

[0082] A video data performs animation expanding processing from animation compressed data by the 
animation controller 3 1 1 and CPU304, and develops it to an indicative data. As for the developed 
indicative data, the animation controller 3 1 1 performs FRC control. 

[0083] By the way, the animation controller 3 1 1 is also equipped with the register (control register 
circuit 505 in drawing 5 mentioned later) which stored the information which shows an animation field. 
The animation controller 3 1 1 can know whether the animation display field is then set as the object of 
display processing by checking the contents of this register etc. When the animation display field is then 
set as the object of display processing, the animation controller 3 1 1 performs above-mentioned FRC 
control. And the 1-bit FRC data of every one line obtained as a result is sent to the data driver LSI 307 
through a data bus 302 one by one. 

[0084] It gets to know that it is an animation display field that the timing-control circuit 41 1 of the data 
driver LSI 307 is also then set as the object of display processing by checking the contents and the row 
address 422 of a register 4110 similarly. Therefore, let the timing-control circuit 411 be the value as 
which a selector 437 chooses a data bus 302 for the control signal 445 at this time. Consequently, a 
selector 437 chooses the FRC data sent from the animation controller 311 through a data bus 302, and is 
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made to output it to a shift register 439. The output of the liquid crystal driver voltage 444 based on this 
FRC data will be performed like the case of a still picture after this. 

[0085] Next, the timing of the animation data transfer to the data driver LSI 307 and the timing of 
processing within the data driver LSI 307 of this video data are further explained to details using 
drawing 12 , drawing 13 , and drawing 14 from the animation controller 311. 

[0086] In explanation here, the field (n<m) from n lines of a liquid crystal panel 309 to m lines shall be 
set up as an animation display field in the register 41 10 of the timing-control circuit 41 1 (refer to 
drawing 12 ). 

[0087] Animation display data of every one line is transmitted to the data driver LSI 307 from the 
animation controller 3 1 1 through a data bus 302 at a serial. In drawing 13 , CL1 is a synchronizing 
signal showing a level period, and is a signal included in the display synchronizing signal 310 (refer to 
drawing 2 and drawing 3 ). 

[0088] The timing-control circuit 41 1 is outputted to the display address counter 421 by making this 
CL1 into a control signal 413. The display address counter 421 counts this control signal 413 (CL1), and 
is outputting that counted value to the selector 423 as a row address 422 for a display. 
[0089] Although the selector 437 has changed the selection condition according to the control signal 
445, the selection condition has the counted value and the following relation of the display address 
counter 421. That is, when the counted value of the display address counter 421 is n-1, the selector 437 
has chosen the data bus 436 (that is, FRC data obtained based on the indicative data of the n-lst line 
stored in the memory cell 433) (when it is not an animation display field). When the counted value of 
the display address counter 421 is n, the selector 437 has chosen the data bus 302 (that is, indicative data 
sent from the animation controller 311) (when it is an animation display field). Thus, in an animation 
display field, a selector 437 chooses a data bus 302 (indicative data from the animation controller 31 1), 
and the indicative data of a memory cell 433 is chosen except an animation display field. 
[0090] Moreover, actuation of the animation controller 3 1 1 also has actuation and the following relation 
of a selector 437 and the display address counter 421. That is, when the display counter 421 counts (n- 
1), the animation controller 3 1 1 carries out the sequential transfer of the indicative data of the n-th line. 
[0091] In the data driver LSI 307, the data (one line) of the n-th line with which the shift register 439 has 
been sent from this animation controller 3 1 1 to the timing shown in drawing 14 is incorporated. That is, 
a shift register 439 is the shift clock 416 which synchronized with WE signal, and incorporates an 
indicative data 438 (the data of the n-th line sent from the animation controller 3 1 1) by one line one by 
one (notes: at this time, the selector 437 is made into the condition of having chosen the data bus 302 as 
already stated). In addition, the transfer of the indicative data from the animation controller 3 1 1 is 
performed synchronizing with WE signal (write enable signal) in drawing 14 . A shift register 439 
transmits the data incorporated to such timing to a latch circuit 441 as an indicative data 440. 
[0092] A latch circuit 441 latches this indicative data 440 synchronizing with the CL1 following signal, 
and transmits it to the liquid crystal drive circuit 443 as an indicative data 442 (refer to drawing 13 ). 
The liquid crystal drive circuit 443 generates and outputs the liquid crystal driver voltage 444 according 
to this indicative data 442. The output of the liquid crystal driver voltage 444 is outputted synchronizing 
with the scan selection voltage 407 which a scanning circuit 308 generates, and, thereby, can realize the 
display for one line of a liquid crystal panel 309. 

[0093] A movie display becomes possible by repeating the above actuation. 
[0094] The animation controller 3 1 1 is explained using drawing 5 . 

[0095] The animation controller 3 1 1 elongates compressed data, such as MPEG, and reproduces an 
indicative data. This animation controller 3 1 1 is equipped with the timing-control circuit 501, the I/O- 
hardware-control circuit 502 which controls I/O, the address control circuit 503, the animation 
processing circuit 504, the control register circuit 505, and the FRC control circuit 506 as it is shown in 
drawing 5 . Moreover, it has the signal lines 507, 508, and 509,510,51 1,512 and address bus 513,514 
which connect these each part, and data buses 515, 516, and 517,518,519,520. 

[0096] The I/O-hardware-control circuit 502 is controlling I/O of the data signal which leads a data bus 
302, and I/O of the address signal which leads an address bus 301. The I/O-hardware-control circuit 502 
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outputs the compressed data inputted through the data bus 302 to the animation processing circuit 504. 
Moreover, the address signal inputted through the address bus 301 is outputted to the address control 
circuit 503. 

[0097] The animation processing circuit 504 processes expanding of the inputted compressed data, 
playback, the scaling that was adapted for the display size. And the indicative data obtained by this 
processing is outputted to the FRC control circuit 506. The FRC control circuit 506 changes this 
indicative data into FRC data. This FRC data is again returned to the I/O-hardware-control circuit 502 
through the animation processing circuit 504 after this. 

[0098] The information which shows the animation display field then set up is stored in the control 
register circuit 505. The I/O-hardware-control circuit 502 is checking the contents of this control register 
circuit 505, and it gets to know whether display processing to an animation field is then performed. And 
only when display processing to an animation field is performed, FRC data is outputted through a data 
bus 302. It is as relation with the timing of the data driver LSI 307 of operation having been shown in 
above-mentioned drawing 13 and drawing 14 . 

[0099] The timing of each part in the animation controller 3 1 1 of operation is adjusted based on the 
various control signals 507 and 508,509,510,51 1 in which the timing-control circuit 501 carries out a 
generation output based on a control signal 303. Moreover, management of the address is made by the 
address control circuit 503. 

[0100] In the liquid crystal display of this operation gestalt, the memory cell 433 with which the data 
driver LSI 307 is equipped is used only for the still picture display as explained above. Therefore, it is 
not necessary to rewrite a memory cell 433 at a high speed, and low-power-izing is possible. Moreover, 
the animation controller is performing FRC control for the gradation display in a movie display. 
Therefore, animation display (this operation gestalt 32 gradation) of many gradation becomes realizable 
easily, without increasing the memory space of the data driver LSI 307. 

[0101] The liquid crystal display which is the 2nd operation gestalt of this invention is explained using 
drawing 6 , drawing 7 , drawing 10 or drawing 14 , and drawing 16 . 

[0102] With the 2nd operation gestalt, pulse width modulation (PWM) is used as a gradation method. 
[0103] This whole liquid crystal display configuration is the same as that of the 1st operation gestalt 
(refer to drawing 1 ) except for the point of using the data driver 900 instead of the data driver 307. this - 
- the feature in the 2nd operation gestalt is mainly in the data driver LSI 900. Then, suppose after this 
that it explains focusing on the data driver LSI 900. 

[0104] Each data driver LSI 900 is equipped with the display memory (memory cell 933) equipped with 
the capacity which can hold the indicative data of 2 bits of each pixel by 240 lines only 160 ****. 
Therefore, a 1 60x240-pixel liquid crystal panel can be displayed with 4 gradation by one data driver LSI 
900. Since a liquid crystal panel 309 is 320x480 pixels, it arranges every (a total of four pieces) two of 
this data driver LSI 900 up and down, and performs 2 screen drives of the upper and lower sides of 
every 240 lines. 

[0105] The data driver LSI 900 is equipped with the address administration circuit 908, the timing- 
control circuit 91 1, I/O buffer 919, the display address counter 921, a selector 923, the row address 
decoder 925, the column address decoder 929, a data selector 93 1, a memory cell 933, the selector 937, 
the shift register 939, the latch circuit 941, and the liquid crystal drive circuit 943 as shown in drawing 6 
and drawing 7 . Moreover, it has the various signal lines for connecting between these each part (or 
between other circuit portions), and bus 920,932,934,942 grade. 

[0106] In addition, the oscillator circuit 402 and power circuit 904 which were not being omitted and 
drawn in drawing 1 are also drawn on this drawing 6 and drawing 7 . 

[0107] The address administration circuit 908 changes the address 301 into a column address 909 and a 
row address 910 based on a control signal 303,901. On the other hand, the address administration circuit 
908 is outputting the row address 910 for the column address 909 to the column address decoder 929 
through a selector 923 to the row address decoder 925. In addition, a control signal 901 is for specifying 
any are the candidates for access at that time among four data drivers LSI 900. 
[0108] The timing-control circuit 91 1 generates the various control signals 912, 913, 914, 916, and 
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917,918,927,945 of the data driver LSI900 interior from a control signal 303 and the display 
synchronizing signal 907. The control signal 912 is outputted to I/O buffer 919 among these control 
signals. The control signal 913 is outputted to the display address counter 921. The control signal 914 is 
outputted to the selector 923. The control signal (shift clock) 916 is outputted to the shift register 939. 
The control signal (latch signal) 917 is outputted to the latch circuit 941, and is used for controlling the 
timing which latches an indicative data. The control signal 918 is outputted to the liquid crystal drive 
circuit 943, and is used for controlling alternating current-ization of a liquid crystal drive. The control 
signal 927 is outputted to the liquid crystal drive circuit 943, and is used for controlling the timing of 
Pulse Density Modulation. The control signal 945 is outputted to the selector 937, and is used for this 
selector 937 choosing either between two data buses (a data bus 436, data bus 302) connected to the 
selector 937. In addition, the above-mentioned control signal 901 is inputted also into the timing-control 
circuit 911. 

[0109] This timing-control circuit 91 1 is equipped with the register 9110 with which the information 
which shows the field where an animation is displayed on a liquid crystal panel 309 was stored. 
Moreover, the row address 922 which shows whether reading appearance of the indicative data 
corresponding to Rhine of what position on a liquid crystal panel 309 should be carried out from a 
memory cell 933 is then inputted into this timing-control circuit 911. The above-mentioned control 
signal 945 is generated based on the contents and the row address 922 of this register 91 10. That is, in 
the animation display field, the control signal 945 is generated so that an indicative data 934 (still 
picture data) may be made to choose as a selector 937 an indicative data 302 (video data sent from the 
animation controller 31 1) by the still picture viewing area on the other hand. Such a point is the focus of 
this operation gestalt max. 

[01 10] I/O buffer 919 controls I/O of an indicative data 302,920 according to a control signal 912. 
[0111] The display address counter 921 generates the row address 922 for a display according to a 
control signal 913. This display address counter 921 is outputting this row address 922 to the timing- 
control circuit 91 1 and the selector 923. 

[01 12] A selector 923 chooses either the row address 922 for a display or the row addresses 910 for 
drawing according to a control signal 914. This selector 923 is outputting the selected one to the row 
address decoder 925 as a row address 924. 

[0113] The row address decoder 925 generates the WORD selection signal 926 by decoding a row 
address 924, and outputs this to the gate line of a memory cell 933. 

[0114] The column address decoder 929 generates a selection signal 930 based on the column address 
909 which the address administration circuit 908 outputs. This column address decoder 929 is outputting 
this selection signal 930 to the data selector 931. 

[01 15] A data selector 931 is choosing the data line of the data bus 933 of a memory cell 933 according 
to a selection signal 930, and controls I/O of the indicative data 920 to a memory cell 933. 
[01 16] A memory cell 933 is the memory for storing temporarily an indicative data (still picture data), 
and consists of RAM. The field set as the object of writing/read-out of the indicative data on this 
memory cell 933 can be specified now based on an above-mentioned column address and an above- 
mentioned row address. The memory cell 933 is equipped with the capacity which can hold the 
indicative data of 2 bits of each pixel by 240 lines only 160 **** as mentioned above. 
[0117] the indicative data 302 (video data) into which the selector 937 is inputted as the indicative data 
934 (still picture data) from the animation controller 3 1 1 , and ** - inner either is chosen according to a 
control signal 945. That is, in this operation gestalt, by the time the indicative data sent through a data 
bus 302 results in a selector 937, the two roots will be prepared. The 1st root is after data bus 302 the 
root which results in a selector 937 through I/O buffer 919, a data selector 931, a memory cell 933, and a 
data bus 934. The 2nd root is the root which connected the data bus 302 to the selector 937 directly 
through the memory cell 933 grade. During the period which should input the indicative data about the 
field beforehand set up as an animation display field, the video data is inputted into the data bus 302 
from the animation controller 3 1 1. Still picture data is inputted into the data bus 302 from CPU304 and 
the memory 305 grade during the period which should, on the other hand, input the indicative data about 
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the field beforehand set up as a quiescence viewing area. Therefore, in a selector 937, either of the two 
roots from a data bus 302 to a selector 937 can be chosen now according to an indicative data by 
choosing either a data bus 934 or the data buses 302 according to a control signal 945. This selector 937 
is outputted to the shift register 939 by making into an indicative data 938 the direction which carried 
out in this way and was chosen. 

[0118] In addition, the concrete internal configuration of the selector 937 in this operation gestalt is [ the 
selector 437 in the 1st operation gestalt, and ] the same (refer to drawing 4 ). 

[01 19] A shift register 939 is a 8-bit bidirectional shift register, and is operating according to a control 
signal 916. 

[0120] A latch circuit 941 latches an indicative data (getting it blocked and synchronizing with the scan 
selection signal 903 of a scanning circuit 902) 940 according to a control signal (latch signal) 917. This 
latch circuit 941 is outputting the latched data to the liquid crystal drive circuit 943 as an indicative data 
942. 

[0121] The liquid crystal drive circuit 943 generates the liquid crystal driver voltage 944 corresponding 
to an indicative data 942 by pulse width modulation. Pulse width modulation is a method which controls 
the voltage actual value given to liquid crystal by switching the voltage given to the data electrode of a 
liquid crystal panel 309 during a selection period, and realizes a gradation display as it is shown in 
drawing 16 . In the example of drawing 16 , the selection period was equally divided into three and 4 
gradation displays are realized by switching the voltage given to a data electrode for every period of this 
equally divided into three. 

[0122] An oscillator circuit 402 generates the display clock 403 for specifying display timing, and 
supplies it to a scanning circuit 902. 

[0123] A power circuit 904 generates and supplies liquid crystal panel driver voltage (the supply voltage 
405 of 902 for scanning circuits, supply voltage 906 for data driver LSI900). 

[0124] In addition, the configuration and actuation of the animation controller 3 1 1 are the same as that 
of the 1st operation gestalt fundamentally (refer to drawing 5 ). however — this — unlike the 1st 
operation gestalt, FRC data is used as data of 2 bits of each pixel with the 2nd operation gestalt. The 
multi-gradation display is realized by combining the gradation control by the FRC control which the 
animation controller 3 1 1 performs, and the gradation control by the Pulse-Density-Modulation control 
which the data driver LSI 900 performs. If Pulse-Density-Modulation control performs 4 gradation 
control and FRC control performs control of 12 or more gradation, the display of 32 or more gradation is 
realizable with such combination. 

[0125] Next, the display action in this operation gestalt is explained. 

[0126] Explanation is divided into the display action of a still picture, and the display action of an 
animation, and is performed. 

[0127] About a [display action of still picture] still picture, CPU304 reads and (read access) carries out 
the indicative data in memory 305, it is what this is written in the memory cell 933 of the data driver LSI 
900 for (light access), and renewal of an indicative data (drawing) is performed. Access to memory 933 
is performed at random. Access of CPU304 at this time is performed by the SRAM interface. The 
read/write timing of a SRAM interface is as having been shown in drawing 10 and drawing 1 1 . 
[0128] Hereafter, the writing of the indicative data to the memory cell 933 of the data driver LSI 900 
and read-out of the indicative data from a memory cell 933 are explained. 
[0129] First, the writing of the indicative data to a memory cell 933 is explained. 
[0130] The read/write address from a system (CPU304 grade) is inputted into the address administration 
circuit 908 of the data driver LSI 900 through an address bus 301 . As for the address administration 
circuit 908 of each data driver LSI 900, based on a control signal 901, access at that time judges whether 
it is a thing to its data driver LSI 900 which belongs, respectively. When it is access to the data driver 
LSI 900 to which oneself belongs as a result of this judgment, the address 301 inputted at this time is 
changed into a column address 909 and a row address 910. 

[0131] The column address decoder 929 decodes this column address 909. A data selector 931 chooses 
the data line of the corresponding address based on this decoding result. 
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[0132] On the other hand, a selector 923 chooses a row address 910 and outputs it to the row address 
decoder 925 as a row address 924. The row address decoder 925 decodes this row address 924, and 
chooses one gate line according to a decoding result. Thereby, CPU304 can access the predetermined bit 
on the memory cell 933 which becomes settled by the data line and the gate line which are then chosen, 
and can transmit an indicative data to the predetermined address. 

[0133] Next, read-out (display action) of the indicative data from a memory cell 933 is explained. 
[0134] The timing-control circuit 91 1 is checking the contents and the row address 922 of a register 
91 10, and knows displaying the still picture field at this time. Therefore, the timing-control circuit 91 1 is 
outputting a value as which a selector 937 chooses a data bus 934 as a control signal 945 at this time. A 
selector 937 chooses a data bus 934 according to this control signal 945, and outputs the data (2 bits of 
each pixel, and one line) by which reading appearance has been carried out from the memory cell 933 
through this data bus 934 as an indicative data 938. 

[0135] A shift register 939 latches an indicative data 938 a level period. The latch circuit 941 following 
this is the following level period, latches the indicative data 940 which a shift register 939 outputs, and 
outputs it to the liquid crystal drive circuit 943 as an indicative data 942. The liquid crystal drive circuit 
943 outputs the liquid crystal driver voltage 944 which performed Pulse-Density-Modulation (PWM) 
control according to this indicative data 942 to a liquid crystal panel 309. The output of the liquid crystal 
driver voltage 944 is outputted synchronizing with the scan selection signal 903 which a scanning circuit 
902 generates, and, thereby, can realize the display for one line of a liquid crystal panel 309. 
[0136] The display of a still picture is attained by repeating the above actuation. 
[0137] In displaying a [display action of animation] animation, a multi-gradation display and the fast 
transfer of an indicative data are needed in practice. Since the data driver LSI 900 of this operation 
gestalt corresponds to this, it performs the following drawing actuation. 

[0138] A video data performs animation expanding processing from animation compressed data by the 
animation controller 3 1 1 and CPU304, and develops it to an indicative data. As for the developed 
indicative data, the animation controller 3 1 1 performs FRC control. 

[0139] By the way, the animation controller 3 1 1 is also equipped with the register (control register 
circuit 505 in drawing 5 ) which stored the information which shows an animation field. The animation 
controller 3 1 1 can know whether the animation display field is then set as the object of display 
processing by checking the contents of this register etc. When the animation display field is then set as 
the object of display processing, the animation controller 3 1 1 performs above-mentioned FRC control. 
And the FRC data of every one line of 2 bits of each pixel obtained as a result is sent to the data driver 
LSI 900 through a data bus 302 one by one. 

[0140] It gets to know that it is an animation display field that the timing-control circuit 91 1 of the data 
driver LSI 900 is also then set as the object of display processing by checking the contents and the row 
address 922 of a register 9110 similarly. Therefore, let the timing-control circuit 91 1 be the value as 
which a selector 937 chooses a data bus 302 for the control signal 945 at this time. Consequently, a 
selector 937 chooses the FRC data sent from the animation controller 311 through a data bus 302, and is 
made to output it to a shift register 939. The output of the liquid crystal driver voltage 444 to which this 
pulse width control was performed will be performed like the case of a still picture after this. Thus, the 
display of 32 or more gradation is realizable by combining 4 gradation control by pulse width 
modulation, and 12 gradation control by the FRC gradation method. 

[0141] Next, the timing of the animation data transfer to the data driver LSI 900 and the timing of 
processing within the data driver LSI 900 of this video data are further explained to details using 
drawing 12 , drawing 13 , and drawing 14 from the animation controller 311. 

[0142] In explanation here, the field (n<m) from n lines of a liquid crystal panel 309 to m lines shall be 
set up as an animation display field in the register 41 10 of the timing-control circuit 41 1 (refer to 
drawing 12 ). 

[0143] The animation display data transfer from the animation controller 3 1 1 to the data driver 900 is 
die same as that of the 1st operation gestalt. 

[0144] The animation display data of every one line of 2 bits of each pixel is transmitted to the data 
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driver LSI 900 from the animation controller 3 1 1 through a data bus 302 at a serial. In drawing 13 , CL1 
is a synchronizing signal showing a level period, and is a signal included in the display synchronizing 
signal 907 (refer to drawing 6 and drawing 7 ). 

[0145] The timing-control circuit 91 1 is outputted to the display address counter 921 by making this 
CL1 into a control signal 913. The display address counter 921 counts this control signal 913 (CL1), and 
is outputting that counted value to the selector 923 as a row address 922 for a display. 
[0146] Although the selector 937 has changed the selection condition according to the control signal 
945, the selection condition has the counted value and the following relation of the display address 
counter 921 . That is, when the counted value of the display address counter 921 is n-1 , the selector 937 
has chosen the data bus 934 (that is, the indicative data of the n-lst line stored in the memory cell 933) 
(when it is not an animation display field). When the counted value of the display address counter 921 is 
n, the selector 937 has chosen the data bus 302 (that is, indicative data sent from the animation 
controller 31 1) (when it is an animation display field). Thus, in an animation display field, a selector 937 
chooses a data bus 302 (indicative data from the animation controller 311), and the indicative data of a 
memory cell 933 is chosen except an animation display field. 

[0147] Moreover, actuation of the animation controller 3 1 1 also has actuation and the following relation 
of a selector 937 and the display address counter 921. That is, when the display address counter 921 
counts (n-1), the animation controller 3 1 1 carries out the sequential transfer of the indicative data of the 
n-th line. 

[0148] In the data driver LSI 900, the data (one line) of the n-th line with which the shift register 939 has 
been sent from this animation controller 3 1 1 to the timing shown in drawing 14 is incorporated. That is, 
a shift register 939 is the shift clock 916 which synchronized with WE signal, and incorporates an 
indicative data 938 (the data of the n-th line sent from the animation controller 3 1 1) by one line one by 
one (notes: at this time, the selector 937 is made into the condition of having chosen the data bus 302 as 
already stated). In addition, the transfer of the indicative data from the animation controller 31 1 is 
performed synchronizing with WE signal (write enable signal) in drawing 14 . A shift register 939 
transmits the data incorporated to such timing to a latch circuit 941 as an indicative data 940. 
[0149] A latch circuit 941 latches this indicative data 940 synchronizing with the CL1 following signal, 
and transmits it to the liquid crystal drive circuit 943 as an indicative data 942 (refer to drawing 13 ). 
The liquid crystal drive circuit 943 generates and outputs the liquid crystal driver voltage 944 which 
performed Pulse Density Modulation corresponding to this indicative data 942 (2 bits of each pixel). 
The output of the liquid crystal driver voltage 944 is outputted synchronizing with the scan selection 
signal 903 which a scanning circuit 902 generates, and, thereby, can realize the display for one line of a 
liquid crystal panel 309. 

[0150] A movie display becomes possible by repeating the above actuation. 

[0151] as having explained above - this - in the liquid crystal display of the 2nd operation gestalt, the 
memory cell 933 with which the data driver LSI 900 is equipped is used only for the still picture display. 
Therefore, it is not necessary to rewrite a memory cell 933 at a high speed, and low-power-izing is 
possible. Moreover, the gradation display in a movie display is realized by combining the FRC control 
by the animation controller, and the Pulse-Density-Modulation control by the data driver. Therefore, 
animation display (this operation gestalt 32 gradation) of many gradation becomes realizable easily, 
without increasing the memory space of the data driver LSI 900. 

[0152] Next, the liquid crystal display which is the 3rd operation gestalt is explained using drawing 8 
thru/or drawing 14 , and drawing 17 . 

[0153] With the 3rd operation gestalt, a voltage modulation technique (AM method) is used as a 
gradation method. 

[0154] This whole liquid crystal display configuration is the same as that of the 1st operation gestalt 
(refer to drawing 1 ) except for the point using the data driver 1400 instead of the data driver 307. this - 
the feature in the 3rd operation gestalt is mainly in the data driver LSI 1400. Then, suppose after this 
that it explains focusing on the data driver LSI 1400. 

[0155] Each data driver LSI 1400 is equipped with the display memory (memory cell 1433) equipped 
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with the capacity which can hold the indicative data of each pixel triplet by 240 lines only 160 ****. 
Therefore, a 1 60x240-pixel liquid crystal panel can be displayed with 8 gradation by one data driver LSI 
1400. Since a liquid crystal panel 309 is 320x480 pixels, it arranges every (a total of four pieces) two of 
this data driver LSI 1400 up and down, and performs 2 screen drives of the upper and lower sides of 
every 240 lines. 

[0156] The data driver LSI 1400 is equipped with the address administration circuit 1408, the timing- 
control circuit 141 1, I/O buffer 1419, the display address counter 1421, a selector 1423, the row address 
decoder 1425, the column address decoder 1429, a data selector 1431, a memory cell 1433, the selector 
1437, the shift register 1439, the latch circuit 1441, and the liquid crystal drive circuit 1443 as shown in 
drawing 8 and drawing 9 . Moreover, it has the various signal lines for connecting between these each 
part (or between other circuit portions), buses 1420, 1432, and 1434, and 1442 grades. 
[0157] In addition, the oscillator circuit 402 and power circuit 1404 which were not being omitted and 
drawn in drawing 1 are also drawn on this drawing 8 and drawing 9 . 

[0158] The address administration circuit 1408 changes the address 301 into a column address 1409 and 
a row address 1410 based on control signals 303 and 1401. On the other hand, the address 
administration circuit 1408 is outputting the row address 1410 for the column address 1409 to the 
column address decoder 1429 through a selector 1423 to the row address decoder 1425. In addition, a 
control signal 1401 is for specifying any are the candidates for access at that time among four data 
drivers LSI 1400. 

[0159] The timing-control circuit 141 1 generates the various control signals 1412, 1413, 1414, 1416, 
1417, 1418, 1427, and 1445 of the data driver LSI1400 interior from a control signal 303 and the display 
synchronizing signal 1407. The control signal 1412 is outputted to I/O buffer 1419 among these control 
signals. The control signal 1413 is outputted to the display address counter 1421. The control signal 
1414 is outputted to the selector 1423. The control signal (shift clock) 1416 is outputted to the shift 
register 1439. The control signal (latch signal) 1417 is outputted to the latch circuit 1441, and is used for 
controlling the timing which latches an indicative data. The control signal 1418 is outputted to the liquid 
crystal drive circuit 1443, and is used for controlling alternating current-ization of a liquid crystal drive. 
The control signal 1427 is outputted to the liquid crystal drive circuit 1443, and is used for controlling 
the timing of voltage modulation control. The control signal 1445 is outputted to the selector 1437, and 
is used for this selector 1437 choosing either of the two data buses (a data bus 436, data bus 302) 
connected to the selector 1437. In addition, the above-mentioned control signal 1401 is inputted also 
into the timing-control circuit 1411. 

[0160] This timing-control circuit 1411 is equipped with the register 14110 with which the information 
which shows the field where an animation is displayed on a liquid crystal panel 309 was stored. 
Moreover, the row address 1422 which shows whether reading appearance of the indicative data 
corresponding to Rhine of what position on a liquid crystal panel 309 should be carried out from a 
memory cell 1433 is then inputted into this timing-control circuit 1411. The control signal 1445 is 
generated based on the contents and the row address 1422 of this register 14110. That is, in the 
animation display field, the control signal 1445 is generated so that an indicative data 1434 (still picture 
data) may be made to choose as a selector 1437 an indicative data 302 (video data sent from the 
animation controller 3 1 1) by the still picture viewing area on the other hand. Such a point is the focus of 
this operation gestalt max. 

[0161] I/O buffer 1419 controls I/O of indicative datas 302 and 1420 according to a control signal 1412. 
[0162] The display address counter 1421 generates the row address 1422 for a display according to a 
control signal 1413. This display address counter 1421 is outputting this row address 1422 to the timing- 
control circuit 1411 and the selector 1423. 

[0163] A selector 1423 chooses either the row address 1422 for a display or the row addresses 1410 for 
drawing according to a control signal 1414. This selector 1423 is outputting the selected one to the row 
address decoder 1425 as a row address 1424. 

[0164] The row address decoder 1425 generates the WORD selection signal 1426 by decoding a row 
address 1424, and outputs this to the gate line of a memory cell 1433. 
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[0165] The column address decoder 1429 generates a selection signal 1430 based on the column address 
1409 which the address administration circuit 1408 outputs. This column address decoder 1429 is 
outputting this selection signal 1430 to the data selector 1431. 

[0166] A data selector 1431 is choosing the data line of the data bus 1432 of a memory cell 1433 
according to a selection signal 1430, and controls I/O of the indicative data 1420 to a memory cell 1433. 

[0167] A memory cell 1433 is the memory for storing temporarily an indicative data (still picture data), 
and consists of RAM. The field set as the object of writing/read-out of the indicative data on this 
memory cell 1433 can be specified now based on an above-mentioned column address and an above- 
mentioned row address. The memory cell 1433 is equipped with the capacity which can hold the 
indicative data of each pixel triplet by 240 lines only 160 **** as mentioned above. 
[0168] the indicative data 302 (video data) into which the selector 1437 is inputted as the indicative data 
1434 (still picture data) from the animation controller 31 1, and ** — inner either is chosen according to a 
control signal 1445. That is, in this operation gestalt, by the time the indicative data sent through a data 
bus 302 results in a selector 1437, the two roots will be prepared. The 1st root is after data bus 302 the 
root which results in a selector 1437 through I/O buffer 1419, a data selector 1431, a memory cell 1433, 
and a data bus 1434. The 2nd root is the root which connected the data bus 302 to the selector 1437 
directly through the memory cell 1433 grade. During the period which should input the indicative data 
about the field beforehand set up as an animation display field, the video data is inputted into the data 
bus 302 from the animation controller 3 1 1 . Still picture data is inputted into the data bus 302 from 
CPU304 and the memory 305 grade during the period which should, on the other hand, input the 
indicative data about the field beforehand set up as a quiescence viewing area. Therefore, in a selector 
1437, either of the two roots from a data bus 302 to a selector 1437 can be chosen now according to an 
indicative data by choosing either a data bus 1434 or the data buses 302 according to a control signal 
1445. This selector 1437 is outputted to the shift register 1439 by making into an indicative data 1438 
the direction which carried out in this way and was chosen. 

[0169] In addition, the concrete internal configuration of the selector 1437 in this operation gestalt is 
[ the selector 437 in the 1st operation gestalt, and ] the same (refer to drawing 4 ). 
[0170] A shift register 1439 is a 12-bit bidirectional shift register, and is operating according to a control 
signal (shift clock) 1416. 

[0171] A latch circuit 1441 latches an indicative data (getting it blocked and synchronizing with the scan 
selection signal 1403 of a scanning circuit 1402) 1440 according to a control signal (latch signal) 1417. 
This latch circuit 1441 is outputting the latched data to the liquid crystal drive circuit 1443 as an 
indicative data 1442. 

[0172] The liquid crystal drive circuit 1443 generates the liquid crystal driver voltage 944 corresponding 
to an indicative data 1442 by the voltage modulation technique. A voltage modulation technique is 
giving the halftone voltage according to gradation data to the data electrode of a liquid crystal panel 309, 
and is a method which controls the voltage actual value given to liquid crystal, and realizes a gradation 
display as it is shown in drawing 17 . In a voltage modulation technique, since the voltage given to a 
non-selection period differs with the gradation of an indicative data, halftone voltage is set up so that 
voltage actual value may become fixed at two frames (refer to drawing 17 ). This liquid crystal drive 
circuit 1443 is enabling 8 gradation displays by the voltage modulation. 

[0173] An oscillator circuit 402 generates the display clock 403 for specifying display timing, and 
supplies it to a scanning circuit 1402. 

[0174] A power circuit 1404 generates and supplies liquid crystal panel driver voltage (the supply 
voltage 405 of 1402 for scanning circuits, supply voltage 1406 for data driver LSI 1400). 
[0175] In addition, the configuration and actuation of the animation controller 311 are the same as that 
of the 1st operation gestalt fundamentally (refer to drawing 5 ). however ~ this — unlike the 1st 
operation gestalt, FRC data is used as the data of each pixel triplet with the 3rd operation gestalt. The 
multi-gradation display is realized by combining the gradation control by the FRC control which the 
animation controller 3 1 1 performs, and the gradation control by the voltage modulation control which 
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the data driver LSI 1400 performs. If voltage modulation control performs 8 gradation control and FRC 
control performs control of 6 or more gradation, the display of 32 or more gradation is realizable with 
such combination. 

[0176] Next, the display action in this operation gestalt is explained. 

[0177] Explanation is divided into the display action of a still picture, and the display action of an 
animation, and is performed. 

[0178] About a [display action of still picture] still picture, CPU304 reads and (read access) carries out 
the indicative data in memory 305, it is what this is written in the memory cell 1433 of the data driver 
LSI 1400 for (light access), and renewal of an indicative data (drawing) is performed. Access to memory 
1433 is performed at random. Access of CPU304 at this time is performed by the SRAM interface. The 
read/write timing of a SRAM interface is as having been shown in drawing 10 and drawing 1 1 . 
[0179] Hereafter, the writing of the indicative data to the memory cell 1433 of the data driver LSI 1400 
and read-out of the indicative data from a memory cell 1433 are explained. 
[0180] First, the writing of the indicative data to a memory cell 1433 is explained. 
[0181] The read/write address from a system (CPU304 grade) is inputted into the address administration 
circuit 1408 of the data driver LSI 1400 through an address bus 301. As for the address administration 
circuit 1408 of each data driver LSI 1400, based on a control signal 1401, access at that time judges 
whether it is a thing to its data driver LSI 1400 which belongs, respectively. When it is access to the data 
driver LSI 1400 to which oneself belongs as a result of this judgment, the address 301 inputted at this 
time is changed into a column address 1409 and a row address 1410. 

[0182] The column address decoder 1429 decodes this column address 1409. A data selector 1431 
chooses the data line of the corresponding address based on this decoding result. 
[0183] On the other hand, a selector 1423 chooses a row address 1410 and outputs it to the row address 
decoder 1425 as a row address 1424. The row address decoder 1425 decodes this row address 1424, and 
chooses one gate line according to a decoding result. Thereby, CPU304 can access the predetermined bit 
on the memory cell 1433 which becomes settled by the data line and the gate line which are then chosen, 
and can transmit an indicative data to the predetermined address. 

[0184] Next, read-out (display action) of the indicative data from a memory cell 1433 is explained. 
[0185] The timing-control circuit 141 1 is checking the contents and the row address 1422 of a register 
14110, and knows displaying the still picture field at this time. Therefore, the timing-control circuit 
1411 is outputting a value as which a selector 1437 chooses a data bus 1434 as a control signal 1445 at 
this time. A selector 1437 chooses a data bus 1434 according to this control signal 1445, and outputs the 
data (each pixel triplet and one line) by which reading appearance has been carried out from the memory 
cell 1433 through this data bus 1434 as an indicative data 1438. 

[0186] A shift register 1439 latches an indicative data 1438 a level period. The latch circuit 1441 
following this is the following level period, latches the indicative data 1440 which a shift register 1439 
outputs, and outputs it to the liquid crystal drive circuit 1443 as an indicative data 1442. The liquid 
crystal drive circuit 1443 outputs the liquid crystal driver voltage 1444 which performed voltage 
modulation (AM) control according to this indicative data 1442 to a liquid crystal panel 309. The output 
of the liquid crystal driver voltage 1444 is outputted synchronizing with the scan selection signal 1403 
which a scanning circuit 1402 generates, and, thereby, can realize the display for one line of a liquid 
crystal panel 309. 

[0187] The display of a still picture is attained by repeating the above actuation. 
[0188] In displaying a [display action of animation] animation, a multi-gradation display and the fast 
transfer of an indicative data are needed in practice. Since the data driver LSI 1400 of this operation 
gestalt corresponds to this, it performs the following drawing actuation. 

[0189] A video data performs animation expanding processing from animation compressed data by the 
animation controller 3 1 1 and CPU304, and develops it to an indicative data. As for the developed 
indicative data, the animation controller 311 performs FRC control. 

[0190] By the way, the animation controller 3 1 1 is also equipped with the register (control register 
circuit 505 in drawing 5 ) which stored the information which shows an animation field. The animation 
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controller 3 1 1 can know whether the animation display field is then set as the object of display 
processing by checking the contents of this register etc. When the animation display field is then set as 
the object of display processing, the animation controller 3 1 1 performs above-mentioned FRC control. 
And the FRC data of every one line of each pixel triplet obtained as a result is serially sent to the data 
driver LSI 1400 through a data bus 302 one by one. 

[0191] It gets to know that it is an animation display field that the timing-control circuit 1411 of the data 
driver LSI 1400 is also then set as the object of display processing by checking the contents and the row 
address 1422 of a register 14110 similarly. Therefore, let the timing-control circuit 1411 be the value as 
which a selector 1437 chooses a data bus 302 for the control signal 1445 at this time. Consequently, a 
selector 1437 chooses the FRC data sent from the animation controller 311 through a data bus 302, and 
is made to output it to a shift register 1439. The output of the liquid crystal driver voltage 444 to which 
this voltage modulation control was performed will be performed like the case of a still picture after this. 
Thus, the display of 32 or more gradation is realizable by combining 8 gradation control by the voltage 
modulation technique, and the control of 6 or more gradation by the FRC gradation method. 
[0192] Next, the timing of the animation data transfer to the data driver LSI 1400 and the timing of 
processing within the data driver LSI 1400 of this video data are further explained to details using 
drawing 12 , drawing 13 , and drawing 14 from the animation controller 311. 

[0193] In explanation here, the field (n<m) from n lines of a liquid crystal panel 309 to m lines shall be 
set up as an animation display field in the register 41 10 of the timing-control circuit 41 1 (refer to 
drawing 12 ). 

[0194] The animation display data transfer from the animation controller 3 1 1 to the data driver 1400 is 
the same as that of the 1st operation gestalt. 

[0195] The animation display data of every one line of each pixel triplet is transmitted to the data driver 
LSI 1400 from the animation controller 3 1 1 through a data bus 302 at a serial. In drawing 13 , CL1 is a 
synchronizing signal showing a level period, and is a signal included in the display synchronizing signal 
1407 (refer to drawing 8 and drawing 9 ). 

[0196] The timing-control circuit 1411 is outputted to the display address counter 1421 by making this 
CL1 into a control signal 1413. The display address counter 1421 counts this control signal 1413 (CL1), 
and is outputting that counted value to the selector 1423 as a row address 1422 for a display. 
[0197] Although the selector 1437 has changed the selection condition according to the control signal 
1445, the selection condition has the counted value and the following relation of the display address 
counter 1421. That is, when the counted value of the display address counter 1421 is n-1, the selector 
1437 has chosen the data bus 1434 (that is, the indicative data of the n-lst line stored in the memory cell 
1433) (when it is not an animation display field). When the counted value of the display address counter 
1421 is n, the selector 1437 has chosen the data bus 302 (that is, indicative data sent from the animation 
controller 31 1) (when it is an animation display field). Thus, in an animation display field, a selector 
1437 chooses a data bus 302 (indicative data from the animation controller 31 1), and the indicative data 
of a memory cell 1433 is chosen except an animation display field. 

[0198] Moreover, actuation of the animation controller 3 1 1 also has actuation and the following relation 
of a selector 1437 and the display address counter 1421. That is, when the display address counter 1421 
counts (n-1), the animation controller 3 1 1 carries out the sequential transfer of the indicative data of the 
n-th line. 

[0199] In the data driver LSI 1400, the data (one line) of the n-th line with which the shift register 1439 
has been sent from this animation controller 311 to the timing shown in drawing 14 is incorporated. That 
is, a shift register 1439 is the shift clock 1416 which synchronized with WE signal, and incorporates an 
indicative data 1438 (the data of the n-th line sent from the animation controller 3 1 1) by one line one by 
one (notes: at this time, the selector 1437 is made into the condition of having chosen the data bus 302 
as already stated). In addition, the transfer of the indicative data from the animation controller 3 1 1 is 
performed synchronizing with WE signal (write enable signal) in drawing 14 . A shift register 1439 
transmits the data incorporated to such timing to a latch circuit 1441 as an indicative data 1440. 
[0200] A latch circuit 1441 latches this indicative data 1440 synchronizing with the CL1 following 
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signal, and transmits it to the liquid crystal drive circuit 1443 as an indicative data 1442 (refer to 
drawing 13 ). The liquid crystal drive circuit 1443 generates and outputs the liquid crystal driver voltage 
1444 which performed the voltage modulation corresponding to this indicative data 1442 (each pixel 
triplet). The output of the liquid crystal driver voltage 1444 is outputted synchronizing with the scan 
selection signal 1403 which a scanning circuit 1402 generates, and, thereby, can realize the display for 
one line of a liquid crystal panel 309. 

[0201] A movie display becomes possible by repeating the above actuation. 

[0202] as having explained above — this — in the liquid crystal display of the 3rd operation gestalt, the 
memory cell 1433 with which the data driver LSI 1400 is equipped is used only for the still picture 
display. Therefore, it is not necessary to rewrite a memory cell 1433 at a high speed, and low-power- 
izing is possible. Moreover, the gradation display in a movie display is realized by combining the FRC 
control by the animation controller, and the voltage modulation control by the data driver. Therefore, 
animation display (this operation gestalt 32 gradation) of many gradation becomes realizable easily, 
without increasing the memory space of the data driver LSI 1400. 

[0203] the 1- described above — with the 3rd operation gestalt, although the number of outputs of a data 
driver was set to 160, the number of outputs is not limited to this. It can respond easily only by changing 
the configuration of memory, an output circuit, etc. corresponding to the number of outputs. Moreover, 
other combination of gradation control of FRC, Pulse Density Modulation, and a voltage modulation can 
respond easily. 

[0204] The configuration of the 1st, 2nd, and 3rd operation gestalt mentioned above may be combined, 
respectively. For example, it may be made to perform gradation control by a total of three places of 
location [just behind a memory cell ], animation controller, and liquid crystal drive circuit **. 
[0205] If the data driver and liquid crystal display which were described above are used, power 
consumption will be small and the possible information processor of a multi-gradation display and a 
movie display will be obtained. 

[0206] With the "data bus" said in a claim, it is equivalent to a data bus 302 in an above-mentioned 
operation gestalt. With an "address bus", it is equivalent to an address bus 301. It is equivalent to the 
address administration circuit 408 (908 1408), the column address decoder 429 (929 1429), a selector 
431 (931 1431), I/O buffer 419 (919 1419), a memory cell 433 (933 1433), the row address decoder 425 
(925 1425), a selector 423 (923 1423), a data bus 436 (934 1434), etc. at a "data-processing system." 
With "display memory", it is equivalent to a memory cell 433 (933 1433). With an "output bus", it is 
equivalent to a data bus 436 (934 1434). With "the 1st gradation control circuit", it is equivalent to the 
FRC data circuit 427 and the FRC selector 435. With a "selection means", it is equivalent to the timing- 
control circuit 41 1 (91 1 1411), a selector 437 (937 1437), the display address counter 421 (921 1421), 
etc. "memory" ~ a register 41 10 (91 10 141 10) - moreover, "selection information" is equivalent to the 
setting information which shows the animation field stored in these registers 41 10 (91 10 141 10). With a 
"directions circuit", it is equivalent to a timing-control circuit (911 1411) and the display address counter 
421 (921 1421). With "selection directions", it is equivalent to a control signal 445 (945 1445). It is 
[ "selector" ] equivalent to a shift register 439 (939 1439), a latch circuit 441 (941 1441), and the liquid 
crystal drive circuit 443 (943 1443) with a selector 437 (937 1437) "a voltage-output means." With "the 
2nd gradation control circuit", it is equivalent to the portion about the gradation control included in the 
liquid crystal drive circuit 943 (1443). With a "data controller", it is equivalent to the animation 
controller 311. With "the 3rd control circuit", it is equivalent to the FRC control circuit 506. 
[0207] However, the definition which each part of the above cooperates closely mutually, operates, and 
was described here is not strict. 
[0208] 

[Effect of the Invention] According to this invention, a multi-gradation display and a movie display are 
possible, without making the display memory capacity built in a data driver increase as explained above. 
Moreover, since display memory is built in the data driver, access frequency of display memory can be 
low-speed-ized about a still picture (it is 1 time to a level period). Therefore, low cost and low-power- 
ization can be reconciled. Since the number of gradation displays carries out FRC control by the external 
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controller, it can be set as arbitration regardless of the data driver LSI. If the data driver of this invention 
and a liquid crystal display are used, power consumption will be small and the possible information 
processor of a multi-gradation display and a movie display will be obtained. 

[Translation done.] 
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& * b n fc «3 \Z R * Hi L T J: HQ Hi * A* X £ US U T 111 77 f 
± C x - * & ?0 & <D Hi * A X t J; C x - * A' X <b © -5 5 

© n t* n ^ - -jj £ si & r * m « ^ ft t , 

± ie m \z & o r <* n r n * * © a x * isa u t 

JE Hi 77 gt i , 

±fcM&wn\zii?ftm&ftmztoJ)?zm7fi®i&t> 

± f £ it ?K 101 & ^ £ <D m m \Z ft o X , ± E x - ? A* X * fc 

u ± t£ 5 s - * & s ^ © w 77 a x © n i" n a> £ in & r * -t 
u ? * <t • 

[ffl*J33] ±ffijg^tff«tt. JiE^ftA^/l^Kfctt 
*#i#£&£l,fcife<DT&0, 

tc^tTHi^^ns^^r-^^JtEx-^Ax^ffii; 

T^e>nT<^^fH3^^±E7 r -^/N*X£ii^T6lt^ 

£ttiu, ^tiw^©Bt(c«±Ex-^^a^©m^/N*x 

£>§&T3li*£Hit-fc<7)T<&3;:£:, 

OPgrlS$iJ^©K£^r L . ttffi 1 ©pgrtH^ffllig^lc^ ^ pgr 
HA'. 
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- 9 I : j£ ^ Ir » T PHr iH flfH f9 £ fr -5 m 2 © |SHr flui 12P Oft £ *f 
z t > 

£Wat-r*iW*«i 1 . 2. 3. 4. 5*fcli6E«© 

£ P W M Jj * tt . AM^aTfr^t)OT*4: 
10 i , 

&ttfttt4M*Jg7E*©f-^ H A*. 
[fflf*« 9 ] 1 . 2, 3. 4. 5, 6, 7*fctt 

8 Ettflr-* H7< At, 

^7T>x~^£^fa-r^x-^=i> hD-7t^!A, 
±3i!x-^n>hD-7tt, JtE«ia©IS»£±fE7 f - 
^ A x £ j§ U T r - 9 £ ± f£ x - 9 * v << A' \z Ul ?7 f * 
*>©-?£>£ ^ <h, 

[ iff # 1 0 ) .hEf-n>ho-7«, ^^f-^ 

20 \z%\sxmmmm*fto%z<»mmumni&*mx, m 
®z<»wmn®mi&\z&zmMnw\zSLoT®t>nitT 

[M^R^l 2] JbCfff 1 <OKM1M»fBI»lcJ:«WaiHff 
t. ±8Efl1 2 ©f&IHfrJ^IIimiCcfc « KMtHVP t . 1:1^ 

30 t>2^£|a^^^ti-^c:tTPgftfg^^£fT^Ci:. 

[ mxm i 3 ] i o , i i ztzit i 2 mmcnwtfo 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

40 teftf, ^?l?^m§g^CD^^£ @ W t UT{£^^tS^{t 

©7i7irX^K^£^ii{bT^>C tx, <a^^fl!^(t£ 

^T, 018, 019. 8 2 0 ^TttWt*. 
[0003] @18ttS£^©^'Jrt)Kii^'f/U 

|T^5, 1 6 Ofti^Of-^ H7 

50 -f/tLSI 107^4MV»T, 3 2 0 X 4 8 0 H 7 h 



( 

3 

<0 m ffi * * )V 1 0 9£W!»T*ttW.-8w»0-e**. 
[ 0 0 0 4 ] HI 8C*t»T, «F *"> 1 0 1 " * ft L fc 
(0li7h'UA'XT^ t rru 1$ II " 10 2" {ir-^A* 
X, " 10 3" \%MW®*)&* " 10 4" I4CPIK " 1 
05" lUl'J, " 10 6" lil/Of/WX, " 10 
7 - 1 " - M 1 0 7 - 4 " ttai/T^tUSWDtlfcT- 
^FH/USI\ M 1 0 8 " tt ft * II tt . " 10 9" 
littffl/**JU. " 110" tt%^^Jfll0^Jll«)fS^iE« 
ILT^, ft . r-n'HA'LS I 10 7-1- 
107-4^1^, l)i II , r-HH/USI 1 

07t^^:tj)^5. 

[0005] 119, 12 Oi:^^T, & ^" 20 1" 

2 M « « ^ k 7 < a o «a ae og i» , " 203-1"-" 2 

0 3- 4" iif-^H7^A'LS I 107-1-107 

*. l^T. «iiJttim^2 0 3-l-2 0 3- 4Sr<»WU 
T . Hi II . MfPffi*»203£l9«;:&*<**. " 2 0 

4 ag*M*m4i££j&-r*fc0ti!>afitt. " 20 
5 " « & sic 03 & jh co <a as m je & « « r % ft & co m . " 2 

0 6" ttT-H7</tLS I 1 07fflOfHaHflttffi«rtt 

»t4ft*<ott«iLt^5. " 207" $ij 1$ m % 2 
0 3 \z # $ i/ 7 h u- x ftn m £ ff 5 7 K U X 1£ S 03 

ft . " 2 0 8 " tt7"HU^ff!0»2O7i:J:*7l < l/ 

CD fl n m • " 2 0 9 " fi7Hl/X7h'UXfl[!j!^20 
7 T 7 KI/XttHSfrofcSi^^t'JOD^T 

(ci^-r zttftommfo. " 2 1 0 11 mm a 3 1 0 31: 

I^^Tf-HH/US I 1 0 7 ftt$<D&mM®m 
^^i/ijcT^^'f 5 > y fa] tap [»1 5£ft v " 2 l 1 14 & ^ -r 

m , M 2 12" 14 ^ ^ JH CD □ £ 7 K U X 2 1 8 CO fft W £ 

ft?Mwmnzfci£?ztzit)<o®nm, " 2 1 3 - « * 
u** 2 2 i€rftn»'r*«!i»m#*fi2i'r*fc*©»# 
^ , " 214" « 7 ? m *t £ e &t s fc * m ^ 

». " 21 5" l*iftAK«®&tftfl:eMffT*M1*ft4f 
£(5i£TSfc«>©fI*l«U " 2 1 7" «I^7FMI 
^fi£t5ii7 K1/7^jC/>^, " 2 1 8" 14 ffl co 

□ ■>7 Ku^sear*fc»o§^tt. " 219" \t 7 

- 9 CO # # fft) M «p £ ft 5 I / O n v 7 7 , " 2 2 0 " 14 
2 1" 14 , ^^ffl©7 Hl/Xt, vXxA (CPU10 

4^) ^e>i^"=>nrirfc7Huxi:©^'6covi-fn^$ 

ii^T^-tU^^, " 2 2 2 W «tU^^2 2 1 ^SiR 

T l/> 5 o 2 2 3 " l^7A7Hl/Xf3-y, " 2 2 
4" UiJ7A7^7f3-y 2 2 3 d«&«bfcjS^ffl 

nzte&tztzftotmm. " 2 2 5 " «^^/^u 2 

2 9CD^-*-feU£?, " 2 2 6 " l^^^t'J2 2 9 
CO r - ^^U^jflTl^. " 2 2 7 " 14 P O 7 F U X 
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f3-^ftlT^i. " 2 2 9 " (i^^f-^^iil^ 
f -5 & w * * U (^t'JtJk RAM) , " 2 3 0 " tt 
^/T^^U 2 2 9 ^e»<0^7Tsf-^A'X, " 2 3 1 " 14 
FRCx-*£MM1"*MM{S*i£<ei»-r*fca©<B^ 
fit . " 2 3 2 " ttFRCWT-^^^fcit^FRCr- 
* 0 ift . " 2 3 3 " \* F R C t ~ * % % tz It) <D ffi 

m&> " 2 3 4 " tt«wf-^ 2 3 0i:»etTFRC 
r-*£iift-f£FRC-tU£*, " 2 3 5 " ii F R C 
-fe U ^ * 2 34TiSHLfc&jKx-*£{5i&T*fc60 
10 f-^/U, " 2 3 6 " , " 2 3 8 " tt^^f-^* 7 
t^)77f 08ft, " 2 3 7 ". " 2 3 9 " li^/Tr 
— ^ A' X » " 2 4 0 " ttsK/^x-^ICiS^^TWtAKIft 
«JE€&*-r *Mc&fc!B>>[DlBK " 2 4 1" tittcfflHfflfll 
E£{K&T£££©it&£mOTl>3o 
[ 0 0 0 6 ] *mm® 'I 1 II *5 H T 14 . frf % , r - ^ ^ 

ftttxpf^c t mist* mmki 1 o ^jsut 

£i*$n*£;j^jfflfl#£. " ^ m li^MO "t 
^ ^ t tfi tb Z> • * , •|/j^r-^U 2 3 5 $ii;t 
20 fci£Stt£&7*x-*£, " 2 3 5 " «t & 

[ 0 0 0 7 ] C COttSi^^lSiacDffifi^ffiifl-:*® 1 8 £ ffl 

[0008] &7KX-?I4. CPU104II c fc^{l?J!a|III 
lot, / t'Jl05^I/OfA'Ol06^er- 
^ K5-f/US I 1 0 7 0*S^*UC»i*tl5. d 
CO t U 1 OS^^r-n'HA'LS I 1 07^CO^ 

^x-^coias^f^^^Tco^^iiLrff^n^. 
[0009] cpui 0 4ii, /tu i o 5i:jtau- 

30 KWlif Stt^JtSCtT^t U 1 0 5© 

f-^*-ICPUl 0 4OI/yX^i:*0&t», U - 

H^<^;i/*^fr-r*.^^T, cpui 04^7-^ 

FHA'LS I 1 0 7t»l/7-f h7l?U7. ftH ffl! fit ^ 
^aj^t^Ctt-lCPU 1 0 4COUvX^IC^0ii 
^'f-^T-^^/US I 1 0 7 CO ^ ^ * * U 

ii « # a o , 7-r hH-<^;K^fft^o cpuio4 

% ^l^^ttOIt^T/t'J 1 0 50^tkt- 
nf-^FHA'LSI 10 7CO^7KP<^UIl|fijIU 
-a^x-^cosi^ (IS©) £fr?c 
40 [0010] S II . 119, 120SfflliTf-H7 
"f /tL S I 1 0 7 <DmmUMft\Z'0\,*T%lW* 
[00 1 1] §r-nHA'LS I 1 07 14, * *l 

n/i^;ucoES&0£^l"^Jtaifi^2 o 3i:j;-ptMi. 
/ujh o 9 iiMUTcogECi<4[a^ift^$nTv^- 

[00 12] :OftftCPUl 04*»6O7HI/^i:» 

it, 4o©f-^H7-f a'ls i i o 7 n v» r n a< 7 

^t^$ntl^^$, $tJPM^2 0 3 HS^^T^J^ 
ITl^. CPU104*»&«D5-f h7HUX*SI*ft 

7Fi/xfi(5]K2 0 7ttSi7Fi/x^se)©ia 

50 f Sr-^^'fALS I 1 0 7(Oi^t2i7HUXt 



( 

5 

$> * t§ a* £ m & -r * . tt £ a m % . meoHtif- 

HH/US I 1 0 7 0 ftl ? £ 7 K U 7, "C * o fc 41 

6 £ tt . 3tt7KL'Xe4i^>l%iJ 2 2 90>7KL'X 
(*7A7F!/X 2 0 8, DO7F1/X 2 0 9 ) (I * » 

2 1 \Z Hi ^Jt5, 

[0013] cpui ^;po»i: 

12 , lttD^7Hl^X 2 0 9 *iS«L:n 

^D^7Hl/X73-y 2 2 7i: 111 71 1" £ c 1" £ £ , □ 

07 KUXx=l-y2 2 7 , f(07Hl/7C^fcUt 
3lw>€U 2 2 9(Dy-H*iJJf§ i * 7 J* 
7HUXx3-y223te, ^7A7Kl/X 2 0 8i:^t 
£ L fcx- * tH^ 2 2 5 £*T#) II T 5 Itt, 
^t'J 2 2 9 07-^«l^i^1-4 e cnnjco, I/ 
O A' 7 7? 2 1 9 ri> £ 4) 5 hr-5' 2 2 0 £ $ * ^ 
U 2 2 90Urffi©7Hl/^lcflf*atyc:t^-c#*. a 
J: © ©j ^ £ ft o jg f c <h T $ 7K x - 9 O 31 ft ( US iS ) * 
fro. 

[0 0 14] SS/tU 2 2 9l:li, 1 ii^x 2 h'7 

[00 15] ^**U 2 2 9 ^£<0&?7nX-*<D&# 
HJ U <D IRK MU tl/^^22 ltt^^7HUX*-)>^ 
2 1 7?£fiJ£Ufca*7KUX (^/^7 KUX) 2 1 8 
£ ii & T £ . CI ft II J; 9 . f (0|O^jT;7 F ^ 2 1 8 
i:J:^Ti^$tiTi^7 H l/X(0^^f-^^, fr 
CtH^ 2 3 4 II J; o T «i & 1 y 4 > $> -J o ft * Hi 5 
ft 3 . H <0 & * IU U 12 , * ¥- fHj M (if # II |0j iutfifbn 
£ . F R Ct 1/^7^ 2 3 4(i, ift * JIJ L ft & w x - * 
£ , 1 HO«wf-^ 2 3 5 tl/T7yfi»2 3 
6 II tU 7} 1~ 3 . ZLtiDg^x — 5T2 3 5I2. 7 y Em 2 
36, 2 3 8i:i^T. I^f-^ 2 3 7, 2 3 9 H 
TAQ#&i££ftT, $ & gi ©j OH & 2 4 0 II A * £ ft S . 
%ii!hmW}®\& 2 4 0 \Z. :W^/^r-^ 2 3 9i:^jtsl 

tzm&mm®&2 4 1 & & ^ u . « a /t * jh o 9 & b 

too 1 6] & 1 osium^iiT, A 
1 0 9oy-MH*i7<>ro«it|jai:l/T«) 
<- c n \z £ 0 & * w ft ft t\ z> c t \z u z> 0 
[0017] ft , :;-cit 7 * x" [01 & & 2 & 11 ffi ft 

L (77f0K2 3 6, 7 7 f0^ 2 3 8 ) , ^-ft^ft 
Oft^HS>^*797lt2 14, 2 1 5i:J:ot 
(ft © T 3 C <fc "C * CPUI 0 4*^©7^tX ( 3* * 
t'J 2 2 9 MOS}^ii*) <b 31 * ©J f£ (^^^t'J 2 2 

9;&^©K*mu) t j&t»£ 1, & 1$ <& w # ffl& re * ft o t 

[0018] 

x7<xV7&ffi<Dfg®ii#oT, B&pcD&^tfgsKSft 
* J: ? 13 ft ? x #T V» £ . ©j® £^7*T£*:tf>lll2> £ 
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3 2 m a» <o & £ f ? ? ft tt> 11 12 1 m \ ? M 5 e y h <rj $ a* x 
-^A«<BjBtftS. *LT. eft £±efiE3fe&-ffi?a$# 
T 3 II 12 , f-^HA'LS I IIIM&T^^UCT)® 

fi * W an $ u ft (t ft tf & & ft u . 
[0019] u ^ u > & t & / * u © # ia £ m ;jn £ ^ 

tfts. ^ . mmntihw?- 9 \* 1 w mi ic 3 0 7 u - 

A ^ J: <D it! rr A< >& ^ T * ^> it , * <7) ^ II li 7 U - A ft 
1= x ~ * £ *£ i£ U & ft ft 6 *\ ^ * U (7) 1^5 a ft fS ^ 
10 ^^^itft^c 1&»ft*iJ0Afttfx-*riifciflA*& 

$ft^>J:^llft^. d OJ: ? ft iffiM<tli^^tU7i<7)i«>c 
[0 0 2 0] ^^fPJIi, {53Xh^J;{;(B;iM^*^ 

iloo, © J Hi ^ 77s IC W ^ nj fig /j: - ^ K ^ < A *5 X XS 

zftzm^fzw&&K%M, w®mm&mz®<&t z> z 

[ 0 0 2 1 ] 

20 IWMZMIkT ZfttiXD*®) XRWVte, x-^H^ 
-f /ttttKUtUKiliri > hn-^^gft^, n H 9 . 
^»««SOfc*©«iI«u:-cff5J:5i:r«. »ih 
ilo&TKdtt, 7-n'7-fA'^i^^ij^ii;T 

n>hD-7^^^e>ftT<^>x-^$:ffl^^o ^T^m 

©leA-. «77?/* u ©*s©«J^*Ja< e tft < iftiiic 
**j6"e#«. o^o. a 55 li as *i ft uft jhiiTii 
^?n^ ; E'j©7^-fex^^&$<a^<t-e#^ 
30 u e> i 7 < > 7> ^ is ^ ijj r «fc ^ ii r ft • ^ w > * 

•J^©7^-feXtt*¥J«|B]lclIaITJE0*) . - * , ffil 
^i!^©jj®n>KD-7lifr^-a-^ct 

t » x-^H7i'A*ic^j^'r^^75/ : eu^m$«3ia$ 

■B:**fiJift^, cfc^c, SSiiBin > h D- 7 T(lf«fltlO 
«i31^ff -p tztbs K««^»*«r-^H7^^©*l:«i: 
o X ^ ft 6 I «h ttft x-* K 7-f A*C<t-5P&H 
^Jt^t, i^iiiii>hn-7lii:^pgfiSIII?Jta?i:^^^^fe 
■ti-ft«, »W3E^*«:«t 0 

[0 0 2 2] '*^MO*fiJtt«tDA*aci»cj£^fttffilT 
40 £DI0T^§, 

[0 0 2 3] XftWOm I (DtefctLTte, M/t*Jt 
Ox-^»irW»"r*«aS!ftqiE€:^ffl5*^A^*ft 

^^TKx-^izj^craiTj-r^x-^ h^a-hs^ 

T * ^^^^^7Kx-^^A77$ft^>x--^/^A(i:, n 
i*^7FU7$A^$n^7HUX/Ut, i<7KX- 

Kt*w$ftfcx-^&ai^-r*fc«>om^/t^*fflA.- 

±E7-^/U$IUTA^$nfci/Tf-^?:, ±fB 
7 KUX/^$r2ii;TA7J$ftAc±fa7HUXII^^^ 
50 T)£**±ffi«ip^ : EU±<DilB«ll-m»lrtU, 
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& , m & ?k * * »J \Z & M L & ^ x - * £ 8iJ & & * e ft 
fc Afi IC ft * III U T 1: E Hi ^)A'X$iSii;T Hi 77 t * x - * 

5a J:Ex-*tta*0tua/ta t j:Ex-*/t 

*£©5*©t>rftfr-A-*aKr*igfl*&£:. .1: HQ 
ft X < * x - 9 \Z C ft m ft ft fib fQ J£ £ Hi T S fll II: Hi 
ffi&Sft*. 

[ 0 0 2 4 ] BK©^i:ftSiglK 

sw^-rsjt^QDKt. .lew*® & & e © m * t & o 

T , iEr-^USfcliilET-^iBffl^OllJ^/a 

t 0 0 2 5 ] J:E81R«f«tt, J: Ett ft /t * il> -h IC * 
**ffi*£JS£ bft bOXh 0 , JiEJf *l3l»tt. ±£B 
«««JiJ:oT«Sanfc«*C»UT Hi ^j^n^t 

7 f -**«j:E7 f -*/tx*ai;'ca**iT<*«iH! * « 
± e x - * a x £ ism r * m ?k £ ai l , ft & ^ © ic 
tt±Ex-*&a*©ma/*xt»ftT*i&jK£tii-rt> 

© T ft * - £ tfi $7* £ L H . 
[ 0 0 2 6 ] ilS«««li, ± Ett ft /t * ± 

z mm z % m & z ®fc tz b <d ~c $> o x * & ^ o 

[ 0 0 2 7 ] ±Ex-*«H!*tt. iE8S^*U*»6 
©K«ili!l1BPEIfc&# u , ifcffi 1 ©KflfHff QDHHiJ:*Pf 

«w»©fTtonfctt©7 ff -^t±EW*/ i cxftffli;T hj 

?7T £ *>©T& ott)«t^i 

[ 0 0 2 8 ] ±Elfi 1 ©MfoJ Ji E Pff W ftsfl ffl? 

[00 2 9] ±EfeEffla*att. ±E«lR^aKJ:r? 

-^ca^t»TK««»*fT5« 2 oKii«»iaiitw 

MElR2a)MniMfflSlttlcJ:eMfniMfflcJ:?T19 6 
nfc«BE«:±EttftlSlft«£EtUrHi^-r*t>©T*o 

[00 3 0] 2 ©P&m-iJPtomte, JbEWttiMII 

^ PWM^it, * tt . AMjjj£Xftob<DX$>?Xb 

[00 3 1] *»W<0«2(D|tttLTIi, ± & U fc 8 

-^3>hn-7tS;i^, i:HBr-^3> ho-7 

tt . ±Effl,a©js«*J:Ex-^/t^*ai;T7 s -^* 

[0032] J:Er-^3>hD-7li, & x - * C 
3©K«IW»@»i;j;*»|(lii|«Iir«toT^^nfc5 f - 

[0033] jt^m 3 <oiemum®t&\** ±mmmum 
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[ 0 0 3 4 ] .hEsn i offir nnnca » t ct ^p»iw^ a? 

3 <D»l«fiid^lM]HHlct *KMMflP£. ©5 *>©'>/<*: < <h 
t)2^^m^^^-ti-6Ct-rPBraHI^^$:fT-pT^>ct^ e 

[0035] *$E!Pj©ff$3©!i6ra£LTtt. .L Mi m 2 
© is a co k ft & * i& m * a 5 k ft z t z w a t -r *> tff fs « 
giasEf^fltsft*. 

[0036]±i£Lfc&AB«©fl2 m \Z~D^TZ£tt>T$l 

io rpj r * . 

[0037] x*-*&?e 7-^/u§ii;ta 

*$ftfc&a>x-*£, a^^^'Jlc-MttttT*. - 
©l#©*fr#lM«te, 7HI/7/Uftffli;TA^$nfc7 
FUXIl&:n>T&#>6ft3. ^©&. * ^ 'J lift 

M b ft =& m x - 9 £ »■] ^ ^ * 6 ft IK! \z ML & HI L T Hi 77 

Mxftffiuriii^-r*. x-*«ta*a<ffi i ©i» 

^*U^6ft*WUfc^^x-^ll»L,Ti:©Sfil©» 

a» mi flu inj j:«iaaMtt (w^tf, f r critic «ts 

20 RSriHSi-iJt® ) CO ft t> ft ^ co x - ^ IB 77 1" ^> . 

[0 0 3 8] T"^>hD-7ii, ^^x-^«r^Sl 

IC|li77T^. ^«c*5, x-^=3>hn-^^m3coPBrgJS{l : iJ 
»®»S:^UT^*«^ICtt. ^ C035 3 copgriH^J^tm^ 

\Z & o T ® $ tltt 7 - ? * M 1) T Z> * 
[ 0 0 3 9 ] a^^SJi, X-^ ^ai^COHi 77 A'X t , 

w ^ a « . w ^ 0 % ^ ih 77 r ^> , m & m m \z vt ? ft m ^ 

30 &*\Z'&r> X s tH^<f-^UJfeH7-^ll 
&©Hi?7 © ^-Tft^SrB^T ^ C £ X%mxZ 

^©a^«(fa^«ft/t*^±ic*$*t*«i« 

^^HiT. ^ft£t^©B#JC«x-^SaS«©tH^A^S: 

i ^ r ^> it ^ * tti r . 

[0 0 4 03 ffiffim^-^ ilRffti:J;oTl«$ 
40 ftTV^^(OA*X^iiL;T^e)ftT< Sx-^IC^U/i 

wfommmfEZfo*?*. m&to-h* a^sfs 2 © 

\zttvx zo®2 <omMMW®&\z&z>mmmw (m*. 
pwm^iI, AM^^n-<t ^aramnap) * 

^ . 

[ 0 0 4 1 ] 

[%W©^^©f^fi|] *»M©^»»JB*Bffi*ffi 
50 [ 0 0 4 2 ] *fZW<Df& 1 ©IHjSfe0S6-C*^ffift^^^ 
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IB * H 1 ft £ R 5 . H 1 0 7> £ H 1 5 ft JIJ t> T tt W T 
*. 

[ 0 0 4 3 ] if, <a 52 £ ia i £ in i> r & w T a . 

[0044] H <D ft ft & * £ S ti , 320X480 M# 
CD$fl,/t*,>l/ 3 0 9<h, r-n'H/USI 3 0 7 - 

1- 3 0 7 - 4 ^ £#[njEft3 0 8<!:, iilD>hP- 
731 It, CPU 3 0 4 i, /€U 3 0 5 t. I/O 
r/H7 3 0 6 U»f.iJi)i$tlTt»5. fit, :nb 
ft B (liJ . 7 K V X ;t X 3 0 1 . t-^U 3 0 2, U 

• 1^1 3 0 3 , £;rH Kflffl^tt 3 1 OCioTMS 

nt^s, & zt\&ft<Dnw\zt$^T\t> x-*f 

HA'LSI 3 0 7 - 1 - 3 0 7 - 4 &IIIT, l|i 
IC, "f-n7-fA'LSI 3 0 7 " 

mofip^^ftLTV^c^^ftd. m * wt . ^ * m m m 

J9J (3 ^3 1 0 " t Bf X Z. t ffi h % . 

[0045] CPU304 &, 7HI/7/U301, x 
-^/U 3 0 2 ^Ii;T. f-nH/USI307 

T^S. £ fc , idl3>hD-73 1 1 fl| , 7 K 
V X A* X 3 0 1 , f-^A7 3 0 2 $ii;T, x - * K 
HA'LS I 3 0 7l:7^t7Ti5«k5i:ftot^ 
3. :ni:J;D C(D8t|,^^3S[STtt, r# jh @i x - $Mc 
•O to T I* , CPU304, ^^EU 3 0 5 I: ct o T^/^f 
-*oSI#r (JffiiBi) fcfir? cfcSlcfcoT^*. ©J 
Hx- ^i:-3^Tttll!i®3> 3 1 l b x - * 

F^A'LS I 3 0 7^lilft$ft£J;5l;:&oT^5o 
f l/T, f-n'HALSI 3 0 7li, ft SB IC 1ft i9 $ 

^ri^£^i-^^£tf5^T^o, » ^ « tae o r , cp 

U3 0 4 ^^^^T<U^7-^ (jftitliix- 

* ) t , MH3>hD-73 11^6ifietiT<«X^ 
x-* (ilf-^) t, fc!80tfATttl/UjnO 
9 13 tti *j f -5 «fc O \Z ft o X to * . 

[0 0 4 6] & Mfc*%mt ZfrftOmfcl.® 

tttt , £Htr-^FHALS I 3 0 7 
f:t, Ct^^tt. r-n'H/tLSI 3 0 7 Sff 

[0047] §f-n'7-fA'LS I 3 0 7 IJ, & j@ £ 
2fcfyh<D^^x-*£, 1 6 0 Hi ?7 , 2 4 0 7 0^ 

4 3 3) 5:HATt^ 0 *<Dtz$>* lli©T-n7'f 
A'LS I 30 7 T 1 6 0 X 2 4 0 ®sU©«li/U;i'S4 

»«T^^r*^t**Tir<5, M & a * ;u 3 o 9 « 3 2 

0X4 8 0if&T$>*fctf>, ^r-n^-fALSI 

3 0 7$iTi:2i^o (^m 4 m) mmv, ± t 2 4 

[0048] 02, 03i:^ti*5O, 7-n'7<A' 
LSI 3 0 7tt. 7Fl/Xf|@^ 4 0 8, ? 5. > V 
MffBK4 1 1. I/OA'7 7 7 4 1 9, ^^7Fl^7 
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AO/^S 1, tHH23, D^7FKf3- 
^ 4 2 5, FRCf-^^ 4 2 7. ^J7A7FUf 
3-^ 4 2 9, f-nHM31, ;* ^ 'J -fe n> 4 3 
3, FRCtHM35, tHM37, y 7 h 1/ 
y*X^ 4 3 9, 7 y x El Eft 4 4 1 , MKI0I4 4 3 

101 Eft fflt » £ <D HI ) <fz&0)ftm{!mm* AX4 2 

0. 432. 434. 44 2#*<§*.T^a. 
[ 0 0 4 9 ] ft *> , ft H 2 . Bl 3 tc . m 1 to X \t 
10 «» Hit»T^&^ofc. 5£fi«lDlEft4 0 2,f1iSiiniEft4 
0 4 fcJffi^TH*. 

[0050] 7Fl/X£a@EM08tt. foj ffl (I ^ 3 0 
3, 401l:ii^^T7Fl/X30Ui37A7Fl/7 
4 0 9*5«fctfCi£7KUX4 1 0 t)^T* 
3. 7 Fl/XfS0^ 4 0 8 i)7A7Fl/^409 
H7A7Fl/Xf3-y 4 2 9i:, - Jj . D-)7h'l/ 
X4 l 0£-fcU^*4 2 3 ^^btD^7Fl/7f3- 
y 4 2 5 ^ 111 7J U T ^ * . ft *5 . HiiJ 0P m n 4 0 1 12 , 4 
t> 0> x - * FHA'LS I 3 0 7 0p^^f n/l^(0 9$ 

[0051] * -f ^ > ? ah pp m Eft 4 i i am tan m ^ 3 

0 3 *S J; £ ^ ft M { r f ^ 3 1 O^ex-n'^A'LS 

1 3 0 7^6P<D&gifoJt3P 1^4 12, 413, 414. 
415. 416. 417. 418. 4 4 5 ^'ilJt 5 t) 
<D X & * . C n & <D m ^ 0 r> % . Sd » M ^ 4 1 2 
I/OA'7 7 7 4 1 9ICW^$*1T^S. fUU © 4 1 

3 \x , 1^17 Fi/7^-)>^4 2 i i:tu^$nti^. 
ftij tap fi ^ 4 i 4 , tHM 2 3i:nj^j$nti^. 

MNIIf 4 1 5lt, FRCx-^(I3^4 2 7lcaJ^$n 
30 Tl^, v7HD^416liy7hl/yX^439 
IC Hi 1) $ *1 T to a . 5 S ff«4 17li, 7 y x 0 Eft 4 

4iicW7j$nr*50, n^T-n7yft5Ms 
/y^i^rsoicffli^nTi^. i^j^f§^4 i 8 

tt , ^^^B>)(En^44 3lCtil7j$nT*50, »tiii(D 
5S«£<t£fl.UfflI-r-50ICffl^ fctlT^fc. fliiJtlSfi^ 4 4 5 
\%. -felx^^4 3 7'\aj7J$tlT^0, tU^^4 3 7 

i:^^$ntt^2^0f-^A*x (x-*n*X4 3 

6, t-^/u 3 0 2 ) fl)n^rn*>-**iiut5 
rocffii^ntv^, >i *5 , ^^5>^iWfa3i®tt4 i i 

40 lCt>±5E«)(fe|»Pfi^4 0 1*tA73$nT^*. 

[0052] tt*-r5>y*3fflEIEft4 1 1 « , S 
;U 3 0 9±IC*5^T!ifili<D*^*n6fiRtt**T«*** 
l«lft$nf:l/y^^4 1 1 OSi^Tl^, £ £ , 

-< ^ >^ r n>uwcHis^4 i i \z , <d m , o 

9±IIi>tt^f5l#@(D7'r>lw^^U^^^x--y£^ 
^t'J tJM 3 3^£^#ffl-f^#^£^TD'?7 H L^X 

4 2 2a<A7j<*nri>£. $ni^{i^44 5 z <r> v "J x 

^4 1 1 0iO[^^tD')7Fl/X 4 2 2 ii:I^^T4 
50 02 (!ftl|3>ho — 73 11^62ietlT<*Bfciilx 



( 

1 1 

- * > £ , - Tj , W Jh fdq & jft fti tit T tt # >Ts x - * 4 3 6 
( to Jh mi y " * ) £ * -tU£*4 3 7l;:if!lft£tt£J:? 
C (WW m ^44 5* £ iH T O § . C 0) «fc ? & jflt * & 

[0053] I/OA-y774 1 91i, iHI^4 1 2 
i:«£?T, & /li r - * 3 0 2 . 4 2 0 <D A (J! * £ M W T 

( 0 0 5 4 ) &/7>7FUXft£>^4 2 1 (i . flitl «P fi ^ 
4 1 3 iZ Vt o X , & 5* Jfl (0 o ry 7 h U X 4 2 2 £ & /£ T 

* t> <Z) T & * „ lti7Fl/Xi)^>^42 CCD 

4 2 2 *9 <1 1 1 *5 £ 

■fe U 0 9 4 2 3 C ft L T ti * . 

[0055] t 4 2 3 1i, lfelttffl*Ml4l;:tto 

T . & jk JIJ OQ')7h , l/X 4 2 2 £ 18 ii Jfl ©D^HI/ 

x 4 1 otco9^o^rn^-^;$:jSi^-r^t><DT^ 

* . 4 2 3(i, 2$ ft L £ # £ , □ 2 7 K U X 

4 2 4 tlTD-)7h'Kf3-y 4 2 5 IC lli ft U T H 

3 . 

[0056] D^7H^r3-y 4 2 5 li> D * 7 H 
U X 4 24£#g£TS::<hT7--Ki8ft{f^4 2 6 £ & 

[00 57] *7A7l«l/Xf3-y4 2 9tt. ft 5 A 
7HI/X 4 0 9l:«^^T, )8ft{ir*|4 3 0££/*-fS 
t> C7) T & £ , ^^J7A7Fl/Xf3-y 4 2 9(i, £ CD 

5 ft fit ^ 4 3 0 ^, x - * -b U * * 4 3 1 II Mi ft L T ^ 
S. 

[0058] f-^tU^^4 3 1 (J, m ft (I # 4 3 0 
IC ffi: o T * * >J -fc ;U 4 3 3(Dr-^A7 4 3 2 07"^ 
$ £ ft f % Z. tr > t;M33AO^^r-^ 

4 2 0©AUiftS:IISdai-r*t)©T«*. 

[0059] ^^'Jir;l/ 433 «, (fo±m 
£-(#E<ST3£#CD**'JT&0> R A M T 
tit S ft T H * . tt**U*;i'4 3 3±i::;fctt*«jK5 s 

UtJM 3 3 ft , ® * 2 tf v hOi^7-n, 1 6 
0 tti ft , 2 4O7-f>#«#T£«£tt0gffi£«a*T 

[0060] FRCf-^0^ 4 2 7fcJ:t;FRCtl/ 
£* 4 3 5te, F R C ftiUlcfc 3P8rI@&*£?T? fZtfXD 
b<DT$>Z> * F R C » M # & £ tt . 0 1 5 K ^ T £ :fc 
0, ft to ffi E CrfttaS&^Wlfc) *7i"-A«K:g*. 

i^^ATl^) . FRCr-^[Hl^ 4 2 7 li 1 FRC 
0 3 l&lZ&BtLF RC 7-9 

4 2 8 ££fifc-t5 t>£>-C&5. FRCf-5'4 2 8 04 
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* . FRCtl/^ 4 3 5 11, 11^2 t*7 hO^^f 
- * 4 3 4i:jtj^;iTFRC7-^ 1 Mv h £ $ ft *T * 
M SI (FRCftJtfP) £ fr ? © T £ * . FRCtl/^^ 

4 3 5 \t . FRC(W1»l;:«fcoT&ft3ftfcT-*S:. & 
^x-^4 3 6 tLXizU 9 9 4 3 7 ^ Hi ft L T H * . 

[0061] tHH 3 7li, i^7-M3 6 ( Ifo 
ihiiSix-?) £ • iyjM=3>ha — ^3 1 1 tt* «=> A ft £ ft 
Tl^li7-y 3 0 2 (fflbliy-*) ©•5-6©^ 
rft*-**K«P«*4 4 5 KftoTSiKT* fc<7>?* 
10 S. ^$0, * 31 JK # IB K *J ^ T »i . 7-yA7302 
fcffiCT&fcftTtfc&^x-***. -fe U £ * 4 3 7 K 

5 £ £ T II (1 2 1 <b )V - h 7)< H& £ ft T ^ £ . 1^0© 
;i/ — M£ , 7-y/U 3 0 2 I / O A 7 7 r 4 1 
9, 7-^tH^431. UtJM 3 3, FRC 
tl/^^ 4 3 5. 7-^/U 4 3 6 ?:Ii;Ttl/i/^4 

37l:M^Jl/-h-c*5, 2 # @ 0 ;u - h »i . **'J-tr 
JH33***t«:ift<. 7-^A7 3 0 2 $, S 

ti/^^4 3 7i:f^L/:;i/-hr^^. * s ^ 1; 
*lftiii3l^«l«tiUTaft^SftT^*iiR*to^TO^ 
20 tkx-* $Aft-r^€)5lflfl^«, 5 s - ^ AX 3 0 2 IC tt 
S!)iHii=i>hD-^3 1 ia*6«jfflx — ***Aft3ft-0> 

sritttl^^TOa^-r-^SrAftr^frWJIfll^tt. x 
-^A'X 3 0 2i:IJCPU 3 0 4, U 3 0 5 flSA»6 

I^Jhilx-^^Aft^ftT^^. t^oT, -felx^^4 3 
1 \Z&^X* 7-^A'X 4 3 6 t7-^U 3 0 2<!:ro 
^rft^-^*IHllWfI^44 SlC^oTiMftT^Ci: 
T> 7-^A'X 3 0 2 A^tl/^ 4 3 7l:£§2O(D 
JHhono^fni^, ^^x-^IIit^TiSftT 
30 S * «fc 3 Kft ? TH*. ltl/^ 4 3 711, CCT^J;^ 
ICUTSlftUfc^^^^x-^4 3 8 tlt->7 hl/y 
X374 3 9^!ilftbT^£. 

[0062] & *5 , *&jfc«*!ilCfcttS-feU**4 3 7 
^I^W^rtl«lfi)i^i4l:^Lf;. 

[0063] ->7M/yXM39li, 8t'yh«^^ 
i/7M/y7n*0, '> 7 h ^ □ y ^ ( tW fl ^ ) 4 
1 6 \Z fi£ o T m L T c 

[ 0 0 6 4 ] 7 >v m & 4 4 1 tt , ^ 19 4 1 7 IC ft 
o T (9Jt), jt^lHl^3O80^^iift{i^4O7i; 
40 ^IIT) |^7-^ 4 4 0 ^77ft5^T^5. 
^77f@K44 1 tt % 77flfc7-^, £ /T; X ~ 

^44 2 tlT^liiilHl^ 4 4 3 MUHTt^. 

[0065] llil@^ 4 4 3 it l^7-M42 
IC»«UT«aB«lfltffi4 4 4 ££fijcT£t><DT&<5o 

[0 0 6 6] %M\E\® 4 0 2tt^^^< S>y$:I^t 
^/ii6©^^i7n'yi74 0 3££fi£L. ^^©^3 0 8" 

[006 7] ©i®lHl&404te, «|/U^eA$E 
(^tlfi]K 3 0 8fflcD®ltE 4 0 5, 7-n*HA 
50 L S I 3 0 7fflWiitE 4 0 6 ) I ^l&t ^» t> 



( 

13 

( 0 0 6 8 ) & li . * ^ J66 HI t: ^ (t ^ ^ ®i li o ^ 
T & W T * . 

[ 0 0 6 9 ] %iPJtt^il:iii(0^?5Snf1^9lljiiOj827T;gifift£ 
t II ^ T tf o o 

[ 0 0 7 0 ] [ W ± ® <D & ®J AO W Ik PI II O ^ T , 
CPU 3 0 4 ^/tU 3 0 5 ^ro|^f-^IU 111 L 

( U - K 7 £ -fc X ) U , :n^f-^ A'LS I 3 

0 7 CO ;< * U i: Jl/ 4 3 3 II & £ & O (707^7t^) 

& * x - * co # & («s d ) ?t fa * * . ^'J4 
3 7>yAii?Tfans. i co m <o , 

C PU 3 0 4 «7^tXliS RAM-f >^7i-7-Cfr 
fa tl £ ♦ SRAM<>^7x-XC0'J-H/^^h^^ 

s > y ft m i o . bi i i izwistto ^io, mi i n ^ 

L/ti^^n, 7h'l/XfIf«7Hl/X/U30 U 

2 sffiutfiiSsnTi^. :nan<oiftt, Haifa? <l 

*f 3 0 3i:t*nt^5t)OT*5. 
[007 1] VAT . f-^HA'LS I 3 0 7 CO * * 
U tiM 3 3^(0^/Tf-^©{!^iA*, / t U t ;H 

[0 0 7 2] if, *^'J1r;t/ 4 3 3^(0:&^x--^co 
&#&*IIO UTRWt 

[0073] x X x A ( C P U 3 0 4 ^ ) )J» & (7) >J - b 
/M h7^Xli, 7HI/X/U30 UICTf- 
^^A'LS I 30 7CO7bUXftgiQi)i&4 0 8llA 
JlZftZ. ^T-nH/tLS I 3 0 7 CO 7 b U X W 

s i»m 4 o 8 tt , n ^ n m m ft ^ 4 0 1 nso'^tf 

3 0 7 KttT*fc©-C****SJ&>£«£-rs. & *JJ £ CO 
& , i60«r*f-^H5-f/tLS I 3 0 7i:»t 

HA7FI/X 4 0 9, O ^ 7 b U X 4 1 

0 11 £ & r z> . 

[ 0 0 7 4 ] il7A7FUXf3-^ 4 2 9tt, d CO 73 
7A7Hl/7 4 0 9 ^f3-Ft5, f-^tHM 
3 nU©73-^^i;S^^T, *f£T*7bUX 

co x - * & ft s k r * . 

[00 7 5] tl/7^ 4 2 3IJ, P^7H1/X4 

1 0 ft S ft L , □ ^7bUX4 2 4<hUTD'77bUX 
73-^ 4 2 5 II \\\ 77 1* 3 . 0^7HI/Xf3-^42 
5«;©nr)7Hi/X 4 2 4 x 3 - b US 

juicjscty- btft i *ftiiftTSo cnn«to, cp 
U 3 0 4ii, *<oi$»iRsnT^*x-*iRfc«fctfy- 

bjgHi^oTESS/^U-feJlM 3 3 ± co I?? £ co f 7 b 
117^-tXU, £^x-*ftffi£c07bUXIl£>£-t* 

[0 0 7 6] & II t /t'JtiM 3 3^e>0|^gf-^ 

[0077] FRCtl/^^ 4 3 5li, ^'JtJM3 
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Z ntl&K? - 9 ( 1 7 < > # CO & Ma # 2 t: 7 

htOj"^) ft. It-; KDFRCf-^ 4 3 6i:«ft 

r 

[0078] tC^T. *<S>*«»B3K4 1 1 « . 

l/y^4 1 1 0OCi«tD')7Hl/X 4 2 2 tSJIK 

T Z> I t T . I (0 , fa ik pg n K to & * ft fir o T H £ C 

t ft a o t n a . * co £ * , $^=>>yM$G38ft4 1 1 

f* . I CO NHI li , tHM37^T-^A'X 4 3 6 ^ 
j£ ^ t* -5 cfc 9 ft <ift ft ftij 13? AT 4 4 5 (h IT Hi 77 L T ^ 
10 £ . tl/^5'4 3 71i, ;i CO fo] ftp ff ^ 4 4 5 II ft o T , 
x - * A X 4 3 6 ft jg ft L . $ x - * A X 4 3 6 ft Hfi U 
Ti££*T<£FRCx-*ft:&*x-*4 3 8 <h U T 

[0079] *> 7 b U v X * 4 3 9 ti * i!l^r-M3 
8 ft zK ¥• Ml JQ T 7 7 x T ^> - Itl II fift < , 77f0K4 
4 1IJ, & CO * ¥ J« JU T . *> 7 b U v X * 4 3 9 <0 |.H 71 
t*^^r-^ 4 4 0 «7yfl/, jK§ii(0]E&4 4 3 
II#^x-?442£:UT HI ^Jt5. ttft§Sft(s]ft44 
3 11, cco&^x-* 4 4 2 flflJ6LfcttiftWfflfr1BJE4 

20 4 4ftji!^uata^*^ 3 0 9iiiii^re,tta«i»« 

JEE 4 4 4 <0 Mi ?j « i£ & E3 & 3 0 S <D ±ht? Z> 
EE 4 0 7 II |ril J09 L T tU 77 $ ft T *3 0 , C ft II «t 0 ^ fa /t 
^;U 3 0 9C0 1 7 >^>C0^^ft^J^-C#^ o 
[0 0 8 0] ^±co^^ft|*0jg1-c:tT^lkiifiicO^7K 
nJ fig t ft * . 

[ 0 0 8 1 ] C«Fffl©^^ll(ift5]!ftiiift«^-rs«^Ji 

^llft^o *&J6»9B©7 < -*b # 7'<ALS I 30 7 

30 [0082] jftiix-^tt. il3>hD-73 1 It 
CPU304tTftliJE«7 f -^^6ift®#li«LSftfT 

n>bD-73 1 lrt<FRCHiiJfl|]ftff5o 
[0083] t:5T, ||3>hD-73 1 1 fe, lid 
®fflttft3KTffi«fttettUfcU^X* (liEtSB5C 
*5 ^ $H U v X ^ 0 ^ 5 0 5 ) ^iAT^<5. ©J H u 
>hD-73 1 1 , ^COUvX^O^^^ft^igTS 

ila>hn-73 1 lli±j^cOFRC$!j^ftffft^o 
fit, ^C0i^5i^^n^lt*7bC0FRCx-^ft> 

i70^r^i^, f-^/u 3 0 2 $ii;Tf-^ 

b* 7 < A' L S I 3 0 7 II il ^ o 

[0084] x-?b7-fA-LSI 307CO*-ri>^ 
1 1 ®m\ZUVZ? 4 1 1 OCOrt&<hO 
7 H U X 4 2 2tftmi2'Tai < hT^-C0^^^ffl : S(0 
W^i:ftoTUacO^Si!j®^^^«T^^C(bft»^o 
^-(Ofctf), ^<5>^IHiap®tt4 11tt. ^Pf^mn 
50 m^445ft,-feU^^437 jJtr-^/tX 3 0 2 ft i§ 
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VitZ>±oUmt?Z>. * <D Mi . tHH37it 
f-^A'X 3 0 2 $ii;Tii3 > h P-7 3 1 1 rt> 5 

3 9 unifies. cn&RHi, ffM:ii<o«ft £ inifliii 

LT, £0FRCx-* II 3£^fc«ftSS0ftt IT: 4 4 4 
CO HJ 77 ffitf t> ft Z z. t n tt Z o 

[0085] & li , MP>hP-73i l % r - * 
FHA'LS I 3 0 7^©SfriiBx-*tei8©*-fS>y 

^«t^:©ffliif-^©r-^H7'r/as i 30 7 1*1 

T0«li(DH$>^^, 012. 0 1 3 , 114$ in 1 0 

C0 0 8 6] ::-p©Rwrii, ^-rsv^fflWiaHU 
1 ioi/i?xMi 1 oi:*^t. aia/ujn 0 9© 

n -7 <Y > m y <f > £ X CO ffi US ( n < m ) tfi Ufa W % * 
ffittfcl/T3ft£3*lT^*t>©£T* (01 2 # !l@ ) . 
[0 0 8 7] Kili8?7*x-3Mix-*^*3 0 2£ia-3 
Xmm^> h □ - 7 3 1 Dl^f-HHA'LS I 3 

0 7 I; 1 7<>^^^yU7JH:|ici$tlT<^.. 0 1 

3 n & v> t , c l 1 tt tk ¥ jib nn * $ b t" m m m ^ r * 

0, 3g^raJ«M^3io (02, 0 3 # ) 11 £ £ n r 20 

^ § (I *t T & 3 . 

[0088] *<5>^fflfaPEll»4 11tt, :wcl 1 
£ Ifol tfp fl ^ 4 1 3tUli^7FU^^>^42 HZ 
HI^LT^*. ^/^7 Hl/X^')>^4 2 lit dCDUiiJ 
Hlf 41 3 (CL1) $i3^>hU, ^CO 7J "7 > h$ 
$I^fflOD')7Hl/7 4 2 2 ilttU^^ 4 2 3 II 
ft 77 LT^So 

[0089] -fel/7*437te, foj P {§ ^ 4 4 5 II ft -p 

I/^7Hl/^*')>^4 2 lOrt^VKfifit^TcOJ:? 30 

B8 & II & S . OIO, ^S7FK^/M21(0 
*-)>hil*«n-lt&oTH4«l ( S« & ^ M & T ft 
^Wr) II tt, tH^ 4 3 7IJ. r-^/U 4 3 6 (^ 
^0, ^tytiM3 3l:HfttSnT^5n-l7'f > 

Rl/T^4. ^7KUX#?>5 7 4 2 1C0rt'7>Mifi 
U»nO«l (fjii^^M^O^) II , tHH37 
I* , f-^A73 0 2 (^^0, il3>hD- 7 3 1 

l^^f)nt<5|^r-5') 61Rl/T^5. CO 

£ 7 II , mmm*ffi&-V\*-tU ? 9 4 3 7 rt* 40 

3 0 2 («iB3>hn-73 1 l^SOt^r-^) £ 
lift L , ftii/TffittanTtt^t'J tJM 3 3©*S 

[0090] ^ ft , ft|3>hD-73 1 
-fe U 7 * 4 3 7, ^7n7h*l'X7Jv->*4 2 1 <0 §ft ft: <h 
&T<0<fc?ftB8 & ^ * 0 • iiiJ>)>^4 2 1 

tfi ( n - 1 ) £7j-7>h-r5&£ll, ©j@P>hP-73 

1 1 \t n 7 -f > @ cOigTnx-* £IBi;fc&i£T<5. 

[ 0 0 9 1 ] f-^H7'f/tLS I 3 0 7 C*l»Ttt, 
*>7M/yXM39d», 01 4l:^L/tH^ 50 
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C <0$)}M? > h n — 73 1 lrt>£j£'3*lT£fcn7'f> 
BOx-* ( 1 7 ^ > 7> ) £ «5i 0 & O . -r ft ^ ^ . >7 
h V v X * 4 3 9 1* , WEI ^ II [HJ JtJ] 1^/7 h 7 P y 
HI 6T, Ifi # . & ?7> x - * 4 3 8 ( Sft B8 □ > h p - 
73 1 U^ii^TtfcnH>i®7-^) £ 1 7 
-f > t> © 0 & O Ui-iflJEli&^fctfcO, c co f$ li « . 
-fe U 7 * 4 3 7 I* x - * A X 3 0 2 ZmiRistliRmtZ 
fttl^) - /d: *5 > Sto HI P > h p - 7 3 1 1 fr*> O & W< 
X - * CO fci j& tt . 0 1 4 II *5 (t 5 W E ffi 4^ (HM^ 
- t* ;u fl ^ ) \z m m \y X ft t> ft X ^ Z> . > 7 h U >' X * 
4 3 9 , CCO£?ft*<5>:yTIfc0i^£x--* 
£ . 77f 0K4 4 1 II & ?7n x - * 4 4 OHTliiiilT 

[ 0 0 9 2 ] 7 y x ED Eft 4 4 1 I* , ^ CO C L \ m ^ II |HJ 
J51l/TI©-^^f-^ 4 4 0 ^77^1, -#>T<x-?4 
4 2tlT*liBftlSltt4 4 3i:|fiiSt4 (I13# 

m ) . ^i,i^^iia?ft443ii, iwiif-H 4 21: 

JKi;TlftfflVMfaJE4 4 4 & dfe /ijt U tU 7^ T * . ft B 0i 
« U: 4 4 4 <0 |J1 77 tt S£ 0 ft 3 0 8CO^£fiJ£"r^^^5l^ 
E 4 0 7 II ffi m U T Hi 77 $ n T *5 0 . C tl II <fc 0 ?8t ^ 
0 9 CO 1 7 -f > # CO % m. X Z ^> . 

[0093] & ± coBd^ £ o igr c t x® m & m tt 

[ 0 0 9 4 ] ©j BO P > h P - 7 3 1 1 II -O ^ T 0 5 £ JIJ 

^ r m. m l x & < o 

[0095] il3>hn-73 1 Hi, M P E G ft if 

^. dcoSfo$in>hP-73 1lte> 05ll7K-r<h*5 

Om 8? 0S& 5 0 2 . ©11®^ 9? 

Eg gft 5 0 4 , MfPU$?X*[9Bll505. FRCflUj^lHlgft 
506ft«AT^«. * . Htl^^^^KC, m ^ 
507, 508, 509, 510, 511, 512,7 

1 3, 5 1 4 , x - * A* X 5 1 5 , 5 1 
6, 517, 518, 519, 5 2 0 *SATV»4. 
[0096] I/OfliiJ^(e)^502|j:, f-^/U30 
2 ^ilCT © x - * fi^O AH177 , 7FKA73 0 1 
£jlUTC07KUXm^cOAlJJ77 ; &^Jt^UT^§o 1/ 

o tap toi g& s o 2ii, T-^/tx3o 2$ii;ta^^ 
n^EiSx-^s, iftiiaaisigft 5 o 4 iiw^ts. * 

ft , 7Hl/X;U3 0 UIUtA^)$nfc7Hl/Xi 
7^XtJtH@» 5 0 3 MH^lf 
[0097] ®jli^ll[H]^504 «, A77$nfcEi^x 

-*co#g, pf&, ^^tJ-^xiiji^ufeX7-u>^ 

7K7-*£, FRC^^[fi3^5 0 6llW77l-S. FRC 

HH iap m & 5 o 6tt:oi^7-^$FRC7-^i:?s^ 

CCOFRCx-*«, CCO^, PJtX, i^iiilLSlfl] 

» 5 0 4 *ii;t. i /ommm^^ o 2\zm^ft^> 

[0098] ®Wl>iS7>*® & 5 0 5 \Z\t, *<Dmm%. 
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$ * r n * S4 © g * m « * /is -r *» & a* ^ m $ n t t> a . 

I / O IK W GUtt 5 0 2 li C <D fa] fl? U v X * 03 ift 5 0 5(0 

w # £ fl& & -r -5 z t t . *®ttMBMi*i::*t'r*&a%Xi 
ffl*»fTJbtiTi»«^« ^ IT. IkBMtti::** 

~3>A'X3 0 2£iii;TW7}T£o r-n'^/us 

1 3 0 7 ©jft^^-f *>^t©lHfiii:o^Tli, ± tfi © 

ESI 1 3 * Bl 4i:Slfct*0Tft*. 

[0099} 113 > h a - 7 3 1 lrt©&BP<0!ftfl** 
-f 5 > 9 \X , 5"f5>f»IIPI!Stt50 1*««ll»«*30 
3Kifi^^T^fiJtW^r*ftffll!liJ»m^50 7. 5 0 
8. 509, 510. 5 1 1IC&*?t>TtBS!«**lT^ 

cfcoTftsn-o**. 

[0 1 0 0] a±ttWbfc£fc0*&«»JB0ttfl&ji* 
SUBTtt. r-nHA'LS I 3 0 7<Dff8*.5>*U 
i:Jl/ 4 3 3£»±®£^l;:0*jn^T^*. * <© 16 , 
;* * 'J -fe;U 4 3 3 <0®&£ifi& It -5 &B*<ft < , teifl 

* . ^(Dfztb. f-n^A'LSI 3 0 7 ©>t U« 

«, 3 2 mm) tf®%izmmwtikttzz>. 
[o i o i) *&m<o® 2 (omfcmmv&zmiih&iFim 

(3*86. 17, B10«S814, H 1 6 * ffl ^ T « 

oh-* *. 

[0 1 02] B20*MlTttM*iHT^J^ 
4@ « US * it (PWM^it) £ JH Ir* * . 

[0 10 3] £©ttfiaw£IH<D£#JltfiJitt, 

7i:ftboTT-^H7</t 9 0 0 * ill H T 
»ftja*IK#ffi l 4>«lEtf8 (Bl*fH) 

H5^f/us i 9 0 0i:*5. :nu^ii, x 

-^H7-f/us i 9 o 0*»t«^i:ttMfcfT5 :ttt 

[0104] ^r-^F^/tLSI 9 0 0 lt & ii 31 

2 t'7 h(0l^f"^^, 1 6 0 W 7} . 2 4 0 H>^ 
«J*Tfr*£tt<D«J^ffiAfcgiK**»J ( > * 'J -fe Jl> 
9 3 3) tiATV»*. HOf-^ H7-f 
/tLS I 9 00T1 6 0 x 2 4 0 I*O«S/Ui^4 
HTHwtftCiAlTift. »i/UJP 3 0 9tt3 2 
0 X4 8 0®3fcT**fca, ^r-n'H/tLSI 
9 0 0 ^±Ti:2|S^O ( ^ W 4 fi ) ESU Ji T 2 4 

[0105] 16, m 7 \ZtR? <h ft 0 . f-nHA 
LSI 9 0 0 U, 7HI/XS10»9O8. * *f 5 > $f 
l{|[§%9 1 1, 1/0/^ 7 7 7 9 1 9, 1^7 H 1/7 
*f>^921, tl/^ 9 2 3, n?7FUXx3- 
^ 9 2 5, * 7 /»7HI/Xf3-^ 9 2 9, x- U 
^931, /€UtJH33, tUi7^ 9 3 7, 9 s V 
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h U v X 9 9 3 9 . 77^0^94 1, $ to 8* 31b ED & 9 
4 3S«Ul»5. * )t . £ tl 6 <*> & ffi [If] ( * * b> ii , 
M&0!}fiD»K«>&«>in]) €*<fc*0«««^». A'X9 
20. 932. 934. 9 4 2®£tf&A"0>*. 
[0106] ft ft , K»6, B 7 IC » . H 1 \Z ft t> T « 

• ■ILJt^T^ft^^fc, »flII«18M0 2, fit KID] ft 9 
0 4 bMfriTb**. 

[0 107] 7 K U X 1? *y Eft 9 0 8 , U W f I ^ 3 0 
3. 901l:i^^T7Hl/X30U*7/*7HUX 
10 9 0 9ftcfctfD£7HUX9 10K£'&-r*t>O'T& 

* . 7KUXl3faB3tt9 0 8tt, HA7H1/7909 
$ij7A7Fl/X73-y 9 2 9 C, - # , D>)7^ 
X 9 1 0itl/^ 9 2 3 ^LTD^7FI/Xt3- 
^ 9 2 5 MB*l/T^5. ft ft . M W ffi n 9 0 1 ti . 4 
O (7) x - * HHA'L S I 9 0 0tf)-5-£l>-f*ia<*"tf)l# 
(7)7^ilXW^T*^^>£^^-r^/i«6^ : feOT$>S, 

[0108] * 4 *> #MW®t& 9 1 1 ft* m W ffi ^ 3 

0 3 ft £ sfc^EIJWm^ 9 0 7 *^7-^ h'H/US 

1 9 0 0 W»O#MH»^9 12, 9 13. 9 14. 
20 916. 917. 918. 927. 9 4 5 $4fi)tt5t) 

c:n&<z>iaiBpm^®35, flf) flP ffi n 9 i 2 tt 

I / O /t y 7 7 9 1 9Iim^$tlTMS. M W f» *t 9 1 
3 « , 7 I* U * * * > * 9 2 1 UJ *J S ft T V> * . 
©I 1W fl 9 1 4 tt . -fe V >7 *? 9 2 3 K HI 77 £ ft T V* -5 « 
ft] fl? ft ^ ( •> 7 h £ n y £ ) 9 16tty7hkn^9 
3 9i:ttl7jsnt^5. U W ffi ^ ( v V * ffi % ) 9 17 
tt , 77?@B94 lCHl^^ntiJO, ^^^-^^r 

^jtapfi^-9 i 8«, ?s,ai^fj[E]^9 4 3iiUi^$nrft 

T l> * . IW fW ffl ^ 9 4 5 tt , •irU^^9 3 7^Ui77$n 
TftDv tl/^ 9 3 7 C»«*ntt>5200 5 s — ^ 
A* X (7-^/^ 4 3 6, t-^/U 3 0 2 ) <D o ^ 

fn^-A fctt-t u ^ ^ 9 3 7**ai^T*ojiffli^n 

T^5. ft ft, ^-T5>yiliiJISI[Hl^9 1 llCt>±i£<DfrJ 

Wffin 9 o i dutj$nn^. 

[0 1 09] »^-f5>^$d»lHlKft9 1 1 »i , 

40 ;u 3 0 9 ±iift^rii>jis^^^$n^^«^^-rt^^^ 

*&^$n^UvX^9 1 1 0i«^.TH5. * ft , 
^^>^t)t^te]^9i *<D%r, ^^/t^;i/3 0 

9±iiftttsN#e©7-f>c^^Lfc^^x-^*> 

tiJtJl/ 9 3 3 ^6&*W-f^#^£^Tn-77 KUX 
9 2 2 ^A77$nTV^. ±m<DMW{B^ 9 4 5tiC<7) 
l/yX^9 1 1 O0^§tn^7Fl/X 9 2 2i:llS^ 

-^302 (»|3>hD-7 3 1 l*6ii6tlT<4 

50 934 (^±117-^) -feU^^937lCii«$-tt 
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&j:3i::Mfffl4f94 5£ 'J-: *|/TH5. c <d X o U A 
w mm &BX<» ft 

[0110] I / O rt y 7 7 9 1 9 I* . CUtj W $ 1% 9 1 2 
iCfiEoT, 3 0 9 2 0 W A 111 * £ ftJ flP ? 

[0 1 1 1 ] &*7KUArt-7>*9 2 1 tt . $D 49 ffl *t 
9 1 3i:«£ot, tta%Jn0>D*7'Kl'*9 2 2£&Jft-r 
HSa?7HI/X*!)>n21li, d 0 
D?7KUA92 2£*^a>y$iJtap[0]i&9 1 1 fc<fctf 

9 2 3i:|il^l/Tl»S. 
[01 123 -t U £ * 9 2 3 tt , $ {/Ml 9 1 4 IC ft ? 
T , £7Kjfl0Ov7KUA9 2 2£:ffiij fl] CD n V 7 K U 

S . »tH^ 9 2 3 li, iS^LtA-*. D * 7 K U A 
9 2 4 HTO!)7HI/Xt3-^ 9 2 5 K ffl 7J L 

[0113] DD7H^f3-^ 9 2 5tt, D 1 ) / F 
PA 9 2 4 $*ttt*:tT9-Hajl5fg^ 9 2 6 £ £ 
fiJt L T , CtlZ*±*)t)l 9 3 30Y-hm\Z [11 *J T £ 

[0114] *7A7FI/^r3-^ 9 2 9tt, 7 K U 
A & H Eft 9 0 8(7) IH t ^» ^ 7 A7 ^ 1/7 9 0 9 l:i 
tU>T, M#{f^9 3 0£'JiticTSt><7>T$>*. ^7 
A7Fl/Xf3-y 9 2 9 ii, d CD jf| ft faMt 9 3 0 £ , 
x-^-trU^^ 9 3 1 Id IH 7J U T H . 

[01 15] f-^tU^^9 3 UJ, m ft *t 9 3 0 
\ZVt o T * * U * )\> 9 3 3 £Dr-"^/U 9 3 3 CD x - ? 
JB^iflft-tSCiT, ^'JtJH3 3MOiii-^ 
9 2 0c9AWft£fMflft"5t>4)T&£. 

[01 16] / tUtJH33tt, & ^ x - ? ( m jh jgjj 
7 s - * ) £-f#iE1fcT*fc«><0**UT*9, RAMT 
tt J* 3 n T ^ * . |fc**'J** 933±K:fctt63t*x 
~^cr>^$jX^/^^aib<DW^t^^^l^ti, ± ft <£> 
*H7 Hl/X^i^P-^T Kl/Xi:I^^TJt^T# 

* «fc ? \Z U o T * . ±i£l,fc£*5D>*'J-te;U9 3 3 
tt, &®$2fcfyN<B&^x-*£, 160tH^, 24 

[0117] tl/^ 9 3 7 U, 9 3 4 (fa 

it ®i x - * ) <h , flKjM=i>Ko~-^3 1 
Tt^l^f-^ 3 0 2 ( M x - ^ ) on©^ 
rn*>-**IW»«^9 4 SKftoTjlftTafctD-Cfc 
-3*0, *^J£^i!&i::fc^Tte, f-^/U3 0 2 
£ffiUTj£^ftT£fc^*x-*#> -kU*£937fc 
S * £ T IC I* 2 O CD ;U - h # i& £ tt T t> £ . 1 & g © 
;P - h \* . 7-^/^ 3 0 2 1^1, I / O /\' 7 7 7 9 1 
9, 7-^1/^931, ^'JtJl/ 9 3 3, x - * 
A' A 9 34£fflUT-feU'**9 3 7i:i-6iKhT* 

* . 2 # g <Z> ^ - Ml , / t'JtJb 9 3 3 «ft^t«: 
<!:&<, 7-^/U 3 0 2 $, iS & , tl/^ 9 3 7i: 



II) ttBI¥ 9 - 2 8 1 9 3 3 

20 

Wl & 5 * T ^ i> M « \Z -D ^ X O % ?ji x - * £ A 7J *f *C t 

JtPJ III] 'IMS , 7-^/U 3 0 2i:fili3>hD-73i 

T-^^A^f^tMa IH) 'I' tt . T - * A f A 3 0 2 IC tt C 
PU 3 0 4, * € U 3 0 5 $f to Jk ffl r - 9 tfi A # $ 
ntl^, ft o T , tl/^^ 9 3 7 C^^T, r - * 
X 9 3 4 tf-^/U 3 0 2 tono^fh*»-** 
flifl»{S^94 5ICfl£-3TaiR-r*dt-C, x - * A' A 3 
10 0 2 ^6tl/^^ 9 3 7l:IS2^©JI/-h05 1 6 0^ 
fn^$ t # * r - ^ \z Jt> U T iS ft T £ * <fc o \Z U o X 
» Z . itHH37«, :<0J:5i:lT»«Lfc* 
£ & /T^x - * 9 3 8 t V X > 7 H U y A ^ 9 3 9 ^ til ^ 

[01 18] & & , *HJS6»ffii:*5tt*-feU^^9 3 7 

^ 4 3 7 tB*tJ;^ (H4»|) . 
[0119] > 7 h U y A * 9 3 9 « , 8^7 hjR^lfi] 
y7hk>'Xn^, S!?J tf A ^ 9 1 6 \Z fi£ o T W & L 
20 Tl^. 

[0 1 2 0] 77f0K94 l (4 , AH «l M ^- ( 7 y ^ « 
# ) 9 1 7lCt2:oT (0*0, ^^flG]^902(7)^^ig 
Wif 9 0 3 CKIIII/T) |^7-^ 9 4 0 H7ff 
* t> © T * 4 . »7yf@K94 ltt, 77fl/iT- 
^^x-^ 9 4 2 £ L T$$,IS5!K![nm 9 4 3 ^ HJ 
7J L T l» S . 

[0 1 2 1] ttABSffilI»m943 t*. /^^«««*53t 
HcfcO, ^^r-^9 4 2tZ»«Ufc«taWI»i©fl£9 4 

4HUitH©T*§. ;p a ^ ^ ia ^ it £ « , si 

30 6I17kT£*0, 3BlR«WI*C«ft/t*;U 3 0 9 O?- 
9^&\Z%A.Zft\E*tyQ&&%Z£xm&\ZH>&Z>®. 

l 6£D<PJt«, iift^fU]^3^^U, 7-^il:4A 
^mil^-©3^7TL,^l»inB^ll«0^A^C<hT4Pgr 

[0 1 2 2] 4 0 2ttl^H5>^$«^t 

^^J6(D^^^7P«y^4 0 3^^fiJtb, ^5SI«]^9 0 2 

[0 1 2 3] ©^0^9 0 4 11, ttA/t^iWVfinE 
40 (1^0^^ 9 0 2 0^1^0:4 0 5, 

LS I 900ffl(D^iimiE 906) ££fiJcLfl3fc-r3fc 

[0 l 24] ®iiiiD>hD-73 l i<D«lfiJt*5J: 

tx^f^n^*wictt^ i (D^mmmt i^^-e^s (®5 

#M) . fil. 2 ©HJ6»JITtt, mi0^j56^^ 
tS^DFRC7-^i§1^2t*7 h©7-nLT 
Vi-5o ||3>hD-73 1 l^ff^FRC^j^HJ;^ 
pgria^tilt, 7-^FH/US I 9 0 0 ^ff7/t;i/A 

m&MMWiz£z&mmw tzt&*&t>vz> z. tx&m 
so ga^^^n^ur ^;uAB^wiaifflic j: o 4 »w 
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ftl m £ It H , F R C fan II ct 0 1 2 R* M & 1: £0 fUd BP £ fir 
A If , Z n * co ft * ft C £ 0 3 2 ffir M W .t co ?y< £ 

[ 0 1 2 5 ] *K, *^J56JKj|g^^lT«>ffi/KSWimiIO^ 
X gft l« T £ . 

t o i 2 6 ] aft ijn ta w it m co & ^ m » t m m o $ * in £ 

t \Z A 17 Tfro. 

[0127] [ fife ih M © £ ^ ffil AO fa Ik IS IC ^> l» T li , 
CPU3 0 4 # * * 'J 3 0 5 ft CO & x ~ * £ ift ^ Hi U 

( u - h 7 ^ t x ) u » :n^f-n'H/us i 9 
0 0<o^tutJP 9 3 3l:Statr (Hh/nx) 

# * t - 9 o si rr ( ® m ) *< f t *> n * . / * u 

9 3 3^fl>7*-feXtt, 7>^AICfT^n^>. CO Itf 
CD , CPU3O407nXttSRAM-f>^7i-7 
X fr fc> ft -5 . SRAM^f >^7i-^(D'J-H/7'f h 

[0 1 28] U T , f-n f H/US I 9 0 OW^^E 
Uir;i/ 9 3 3^CD^*x-*co®£&* > * t ij -fe ji, 9 
3 3 6 co £ * r - * co & h- Hi L (I H T ^ IP] r Z . 

CO 12 9] if, **U-fe^ 9 3 3^CD&7KX-*CO 

[0 130] vXxA (CPU304^) 6 CO 'J - H 
/ 7 -f h 7 K U Xtt , 7^XA73 0 UiUTf- 
^ h* 7 -f /U S I 9 0 0 ^)7 Hl/7f 10^ 9 0 8 I:A 
77 £ ft 5 , §f-^7^tLSI 9 0 0 O7H^I 

m tnm 9 o 8 -c-n^mmw 9 0 1 caster* 

C0l^rC07i7irX^, ^(DltSf-^ h'7^/U S I 
9OOK»T*t>0Ta*a>Sa>£*JS£T*. ft W £ CO 
e^(OJKtSf-5'H7'f /U S I 9 0 0lC*fT 
%7 ?-tZT&^tz®£\Z\t. Z (Dm Af) 2 tltzT F u 
X30 iJ7A7Fl/X 9 0 9. D-)7HK9 1 

0 \Z % & T * . 

[0 13 1] i37A7Hl/Xf3-^ 9 2 9(t d CD 2/ 
7A7Hl/X 9 0 9 ^7 =J - -r-^-lrU^^9 
3 1 tti©f3 - KH«i:S^^T, *f £ T * 7 K U X 
cOx-^^^l^T^o 

[0132] tl/^ 9 2 3 U, D77F1/X9 

1 0 £ il ft L , D77F1/X 9 2 4 HTD07FI/7 
73-^ 9 2 5 ir tfi 77 T £ . n 7 7Fl/X73-y9 2 
5li:OD")7F^ 9 2 4 &f3-HL r^-h'fe 

*i:«;i;Ty-nii*si«t4. cniut), cp 
U 3 0 4 «, f oi^ajRsnr^sf-^ifeA^y- 
h*§u;:<fc-3X£££**M-t:;i/9 3 3 ± co ffr £ co e y h 

[0 1 3 3] &\Z* *±*)-t)l9 3 3rt>e>co^x-* 

[0 1 34] ^-T5>^$i)^I5]^9 1 lte, l/y'7^9 
1 1 0Ort*tDy7FI/X 9 2 2t£flllg-ract 
X, ;iCDi$, #±®m«C0^^ £ fr o T ^ S £ t £ fcl o 
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X l> £ . ^ CD £ . m $ > VUffl®® 9 \ I St. CO) 
tit \Z t* . tH^ 9 3 7 ^f-^/a 9 3 4 £ ft f S 
£ ? ft flfl £ tt <3 *v 9 4 5 t U T Hi 7) U T H S . -fc U £ 

? 9 3 7 a . c co m m a ^ 9 4 5 c a o x r - ^ n x 9 

34^iS^U i7-^U 9 3 4 ^iL:T^ , Jt^ 
9 3 3 ^6 IS * Hi $ntifcf:f-^ (^15^2 f 7 h, 
1 7 -f > A ) 6 3l3>r-^ 9 3 8 tLTIli^JtS. 
[0 135] y7hl/y*XH39lt &/^-r-?93 

8 $ /K * m m x 7 y 9- r z • :ni:«<, 59fitt9 

10 4 1H:. *0**H«IT, '>7H/5?X^ 9 3 0fl)IB* 
f5«f>7-^ 9 4 0 $77f U jK^f8)K@Kjf9 4 3 
IC^?Txr-^ 9 4 2 i:LXHi7J-r^. ffl(lli0K94 
3 \t . ^CO^^x-^94 2 Ci6i;X/WPX*0^Si ( P 
WM) MAPS fro 9 4 4 tttft/t*^ 3 

0 9 I: 11) 77 + % . »i ^ m ® ® /£ 9 4 4 CO |li 7) 12 £ & OH ft 

9 0 2 CO & fi£ T S it it m 91 m % 9 0 3 IC ^ 151 U X Hi 77 $ 

*i r 0 . :ni:J;0tti/Uji/ 3 0 9 ©i7<>^o 
s^^s^^x^ 

[0 1 3 6] tt±©«ff|2*tt0i&-r^tX»ll:ll|oa^ 
20 ^ njffi t ft 5. 

[0137] [ttjBI©g?^ffli^]!«iia*3K^r*«^IC 

%L7hT-$ co^iiteyt^, ^^±«^ 

^lift^ e *^l^!!0T-^H7</aS 1 9 0 0 

« , c n ic w j& -r ^ * t co ^ ft us n m fl; £ ff ^ . 

[0 1 38] mmf - 5 \t , fjiiin>hD-73 1 it 
CPU3 0 4 tXifti®Ettfx-^^^i»lli*l>fi^a!€:tT 

3>hD- 7 3 1 l7i^FRCItiiJ^£lTOo 
[0139] t^oX, Bdii|3>ho-73 11t>, 9UJ 
30 15«fl*«*r««Sr*IWlxfcU^^^ O 5 K *3 * 
»l/yX^@» 5 0 5 ) £tf§^X^^>, ®jiSra>hD- 
73MIJ, :oi/';x^ort*«S«ttt4:tT, 

^coB#^^^aco^«i 

t ft o x ^ ^ o&mm ^^m^cx o . mmzi> 

hO-73 1 1 \*±m<D F R CMWZftU? * ^bX, 
^C0^^'#6n^^iii^2t:*yhC0FRCx-^£, 1 
7 -f >7T-fOlS^, 7-^/U 3 0 2 ^Ii;T7-^F 
7-fA'LS I 9 0 0l:il^, 
40 [0140] x- * ALS I 900CO^-f = >y 

«y M lei ^ 9 1 lfc* K « ic v x ^ 9 1 lOcort^tn 
•77HUX9 2 2££58ig-T£;i£X^C0($^^$aJlC0 

^(Dtzft , ?-fS>^fcltailHm9 1 Iti, CCO^rCO^lP 
i^ 9 4 5 ^, tU7^ 9 3 7 A'X 3 0 2 $1 

^tU^iltt*. ^CO)^^, tl/^^ 9 3 7 
7-^/U 3 0 2 *IUTBll3>hD-7 3 1 1*^ 
iient<4FRC7-^^l^U ->7hUvX^9 

3 9i:tii7)$t5. :nwi$tt, » jh ra co«^ t 

50 LT, Z <Drt)m®fflW<D?T t>t\tZWLikm®n& 4 4 4 
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<D Hi ii Wtt t> n 5 z t l~ fc £ • c 0) <fc 5 i: A ;u x $ £ IW 

»it(c«fcs4»wiw»t. f r cKn#ac J:* i 2 r* 

Wia»t€:lll*^b-ti-*CfC3 2 fflrM & ± © & ^ £ & 

[0 14 1] & JC , SI){gq3>hP-73 1 1 h=r — 9 
h'HA'LS I 9 0 0 MO|lf-^fc;l^)Mi>^ 
^i^:©filjir-^Wf-^H7'f/US I 900^ 
T©M©*-f5>y£ijl2. 113, ■ 1 4 & 
T $ 6 K *B II Sfc TO T * . 

[0 142] 9 <i ^> vmwmVh* 

1 1 O k y Z M 1 1 0 \Z & ^ X • «j|/UjnO 9fl) 
n70i)^niH>^(Dr^ ( n < m ) rt< ffifj @ $ 7* 
««tl/tftg$nT^«t)fl)tT* (Bl 2 £ HB ) . 
[0143] S/jiSi3>hD-731 l^bf-H^ 

[oi44] #i*2eyh©ftia«f-^tt, x - 

* AX 3 0 2 £jfioTMn > h O - ^ 3 1 1 ri> £ x - 

nn/us i 9 o o ic i ? <i > to r$ -o x y 7 jhi 6 

i$nt<5'. fl 1 3 IC *3 H T , CLltt*¥JWI!fl£8 
b^^ifflfl^T^ 0 , «wl^l<|^ 9 0 7 <@6» ^7 

[0145] ^-f5>^(6HaPQ3tt9 11tt, :ocli 
£ M tP ff 4 9 1 3HTi^7Hl/Xi3^>^9 2 III 

ft) iE % 9 1 3 (CLl) ^*^>M, * © * * > h «t 

££tk/|]©d^7 FK 9 2 2 iLTtU^^ 9 2 3 II 
Hi 77 U T H * . 

[0 146] tl/^ 9 3 7li, foj ® {§ 9 4 5 K ft o 

ft W ft * * . ^ £ 0 > I^7Fl/^^/H2 io 

^ l# ) K tt , tHH37IJ, t-^AX 9 3 4 
I; 0 , **Uiz;i/ 9 3 3l;:4&lft£*i-C^*n-15-f> 
@©&*x-*) SilRLTl>4. ^7Kl/X*^> 
*92 1©*$r>Miatn©Wr (i»iii£;*ffitt©Nr) II 
IS > -trU£*937 ti, r - * A X 3 0 2 (^i D, ill 
Iir]>HD — 53 1 1 ^ f»l^nx< ^tfsT- * 

9 3 7llf-^U 3 0 2 (M3>hD-531 1* 

U-feJl/ 9 3 3 (D^^t-^^1^T§. 
[0 147] £ £ , fti3>hD-73 1 lOftfft). 

9 3 7, ai7FI/7*«?>^92 lOftfft 

&t©±5& raft o £ o , 1^7^^*^/ 

^921^ ( n - 1 ) £ 7J 0 > ht^Hi:. M 3 > h 
D - 5 3 1 lten7<>@0^x-*£J(g&fcii!-r 

[0148] 9 H 5 -f A L S I 9 0 0 \Z *5 H X \* , 
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-> 7 h U v X * 9 3 9 # , H 1 4i:*Lfcf-f 5 >'/T 
:wi'|3>hn-73 1 l7^5i£«3*lT£fcn 5*f> 
|©f-^ ( 1 5 -f > 7> ) £ Hit 0 & O . 1" ft * . x 7 
hUy'X^ 9 3 9 li, WEi^i:(n)llfe^7 h^n 7 
i;9 1 6t, XH & * ^^f-^ 9 3 8 ( Diu ^ > h n — 
531 l*686tlT#fcn70lOf-^) €15 

-f > UK o & tr ( ft : BSE li & * it £ *J 0 , :oWi:ii. 

t 9 3 7 «r-^/U 3 0 2 «lK(/^ttlB^:d 

tt T l> £ ) . & *s , ll3>hD-73 1 1 ft* 6 0 & a* 
10 5 s - * © i£ tt , £1 1 4 ic *5 It £ W E fS 9 ( 5 f h -f * 
- y JU 0 ^ ) KWJWLTfTfcnTV**. v 7 h U v X * 
9 3 912, £0«fc3fc*^5>yT]R0k/u£x--* 
£ , 77f 0B9 4 1 i:$wr-^9 4 Otl^TteiSt 

[0149] 7^@»941tt, & © C L 1 fS ^ C ffi 
|lT:©^^f-^ 9 4 0 £ 5 y x i^f-H 

4 2tuTttaK»iiatt9 4 3icteja6r* (mi 3 ^ 

R8) . ft ft B 01 Eft 9 4 3 tt, :0-^7K7-^9 4 2 

(&mm 2 My h ) ic # jb u t /wi/ x ffi £ an £ n o tz & 

20 &8*MJT: 9 4 4 Sr4fiJtUm73T*. » S ffi Jft «B 01 9 4 
4£>ttirtl2&£Q3i&9 0 2<Ddfefi)frs^3!£ia^{^^9 0 
3IC^«IUTW7jSnT*30. i tile «k 0 & & A * ^ 3 
090l7O^0l^^lTt^, 

[o i so] ^jtLomftzwom* ctr&m&wtf 1 ® 

[o i 5 i] &±.®.wistz £#*) &m2<D%mi&i&<Dm 
ah%K*&mxte. t-^fha*lsi9oo(o«8a§ 
t^vizfrs z 3 z(fr±m&7K\z<D&m^x^z>. t<o 

tzft* * * 'J -fe ;U 9 3 3 <D m ^ € ft i£ IC ff "5 & 2£ ^ ^ 
30 ®M«^l73{t^ pJft&TaS- S^, Bflli^^lC*5tt 

£P&iB^te, K»iS3 > h n-5 K:** F R C^J^i <h > 
x-^ H7-f/^i:J:5/W^figttlliJWtSft*^*5t 

5 C t Xm®. V X ^ S ♦ ZOtzft, 

I 9OOCD^ c 6U^ia$:i0 J ^"rct^:<, £P&U8tf)!ftIi 
tt S - 

[0 i 5 2] ^i:^3©^i0iT^^^lii^[a 
£, 0 8 7!)5il 4, Bl 7*ffll»TR9IT5. 

[o i 5 3 ] m 3 <DmmBmxtei&M-j5$.£Lxm}£& 

40 IH*it(AM^^)£fflV^ 0 

[0154] ccotta^^«iao^#*fiJctt, 

7 -f A* 3 0 7i:f^boTf-^ F^A'l 4 0 0£/m> 
S ^ * & £ . ^lCD^^J^li (Bl#l) tltit^ 
So ttJ83©**6»llill*5«t*»att» iHTf"^ 

F7-f/as i uooi:fe5, f :t, 

y - * H7-fA'LS I 1 4 0 0 £ ^ K ift £ *t ? - £ 

t-r s. 

[0155] Sr-^^-fALS I 1400 li, #@ 
?g3t^7h(OSI^x-^£, l60tH77. 2 4 0 H> 
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)l 1 4 3 3) £{ffl*.T^£o *<Dfz&. 1 {ffl CD x - * K 
H/tLS I H00T 1 6 0 X 2 4 0 iXOllA/n 

tt3 2 0x4 8 0iBi*"ea*fca, c<dx-*K7<a' 

LSI 1 4 0 0 £ ± T \Z 2 m -J O ( £ »fr 4 <W ) fiil [S L , 
J: T 2 4 0 7 -f > f o <D 2 Of ffi m Wi £ Vr o £ o II ft 7 T 

[0 156] ® 8 . ^ 9 II 7* T <h *5 D , f-HHA' 
LSI 1400 ti. 7Hl/7Mi^l 4 0 8, * <Y 5 
> ^ M flP E3 Bft 1 4 1 1 , I/OA'^7 7 1 4 1 9, U?Ts 
7^XH>M42 1, 1:1/^ 1 4 2 3, □ 9 7 
FI/7f3-^M25, i)7A7Fl/Xr3-yi4 
29, f-nHM431, * t U -k 1 4 3 3 , 
tl/^^ 1 4 3 7, 7 h U V X * 1 4 3 9 , 7 y * W 
» 1 4 4 1 . 8tfflBiSi(ll2|g&1 4 4 3£fl3A.T^*. * 

, c: n <& & $ fin ( $> % n \t . fin <d m % an # <t © nil ) 

**<fc»©«iif», AX1420, 1432. 1 
434, I442»tIAT^e. 

[01 57] fc *3 . ft m 8 . B9i:tt, H 1 II *J ^ T tt 
404fcJ|t*Tfr>*. 

[0158] 7F^fi0Kl4O8tt« IBI tflf ft <f 3 
03. 1 4 0 1i:i^t»T7h , l/X30UiJ7A7H 
U X 1 4 0 gfc^tfn^KUX 1 4 1 0 II £ & T 5 t> 
4>?&So 7HI/7«lElj»l 4 0 8tt, * 7 A 7 K U 
7 1 4 0 9 ^^7A7Fl/Afn-yi 4 2 9i:, - 

DC/7^X1410HHM 4 2 3 $:^IT 
D»)7 K U X x 3 - ^ 1 4 2 5^UJrtLT^*. ft *5 . 

mm mm 40 1 12 , 4^©7-nH/tLs 1 14 
0 oon^fn*^oiro7n^j^*Tfe5*^i 

£T*fc£<Z)S>CDT&5. 

[0159] 5 > ^minm 1 4 1 1 mwmn 

3 0 3*s<i:tf£7K|fi]$ft^l 4 0 7 tf> £ x - ? FH/t 
LSI 1 4 0 0 Ni©^il^i^l4 12, 141 
3, 1414, 1416, 1417, 1418. 142 
7, 1 4 4 5££fiJtT3t>CDT&*. Ctl «=> <D ftj $ ft *t 
CD 3 S . M H (I *f 1 4 1 2liI/OA*7 7 7 l4 1 9 II 

6 7J 2 ft T ^ £ „ iid^l 4 1 3tt, £ * 7 K U X * 
^>M42 1 II ffl 7J S ft T l> * . «»fi#1414 

tt , ti/^^ i 4 2 3i:ifl*snTn«. ftu tail « ^ ( 

7 h * n y 0 ) 1416tty7hl/*/X^ 1 4 3 9i:Hl 

^tixt^. «d tap ft ^ (? v?m^) unn, 7 
<yf @»i 4 4 1 i:w*snr*o, fr^f - * y v 

am 4 1 8 « , m & e w ® n 1 44 3i:m^$nt* 
0, ttaei»©x»fl:€:«a»-r*©iiffit^nT^*. 

f&j fl? d *f 1 4 2 7 I* > $^^111^ 1 4 4 3 n m 77 s ft 

t*io, EE*w*dW0*<5>^£*jWT*©»iffl^ 

ft T ^ £ . fflttKg4tl 44 5ft, 1 4 3 7 
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O^f-^/U (f-^U 4 3 6, f-^U30 

2) co 7 ^ 0 v» r ft - Jj £ ft -t U £ * 1 4 3 7 rtt Jg # 

t son join bftr^a. ft*s, * -r a > m ® 0 & 1 

4 1 lCIfe±a®«»fi^l 4 0 1 rt< A 3 ft T H * . 
[0 1 6 0] ft : * < ^ > ^ M W 0 8ft 1 4 1 1 « , W fa K 
* )V 3 0 9 .1; II h t> T Od H CD & tk $ ft £ M « £ ?K T W « 
^ttWJftfcl/y^^ 1 4 1 1 O^ffif^tl^. ^^c, 

m * < ^ > ^ (m ti9 0 ^ 1 4 1 1 11 ut , © ^ , w Hh /t * 
;n 0 9 ± 11 w * fa ffi a © 7 -f > 11 M & l ^ /Tx x - 

10 ^4>t«J tJH 4 3 3 ^6tt» Hi t^^iSTDf 
7KI/X 1 4 2 2 A«A*«ftTl»«. MNflf 1445 
(il^l/vX^ 1 4 1 1 OflrtgfcntfTKUXl 42 
2i:II«^^T±fi3c$nTt^. 0*0. ill) OS 3K^<iR«t 
Tli-^TKx-^302 (H3>hO-53 1 l*>6iS 

t>tix < zwiMt-*) - * , lh m m /T>m -e « 

^/T^f-^ 1 4 3 4 ( l» ± Si x - ^ ) £. -fel^?14 

3 7 II jg & $ ■£ -5 «fc 7 II M © A ^ 1 4 4 5 * £ fiJt L T 

[0161] I/0/ty77l419li. Mffffif 14 
20 12l;^oT, l/^f-5'3 0 2, 1 4 2 0 OXffl*t 
HiiJ^-r^t)<DT*S. 

[0162] Hjk7H^*^>^142 114. ftiH t3f ft 
^14 1 3i:ftoT, 8WHIODD7HI/X 1 4 2 2 « 
4)$t-5t)OT*S. ^^7^THI/X^^>^1 4 2 1 
tt . CCDD^77KUX1 4 2 2£^-r = >y{!iiJ^ini^l 

4 1 l^ct^-trU-^^ 1 4 2 3 II lii *J U T V* S . 
[0163] tl/y^ 1 4 2 3 H, MfflRf 1 4 1 4 C 

lot, ^ * ifl CD □ £ 7 H V X 1 4 2 2 t ^ @5 Jfj CD D 

7KUX1 4 1 0 t<D o t> <D^?tlfr-?j ZMtiiT Z> 
30 CDT^^o KtHM 4 2 3 li < 21 H L fc # & . DO 

7MUX1 4 2 4 tl/TDd7KI/7f 3-^1 4 2 5 

II Hi 71 1/ T ^ 5 . 

[0164] D-)7Fl/Xf3-yi 4 2 5 «, D«77 

Fl/Xl 4 2 4 ^i^t^:tt7-Hl^i^l 42 

6 * £ file u r . ctit^tyt^i 4 3 3 ©y-Hi: 
w^r^ tcDT^^o 

[0165] *7A7Hl^Xf3-? 1 4 2 9 li, 7H 
UX^HQa^l 4 0 8 OlH*T«*7/»7HMl 40 
9 II m ~3 ^ T , 4 3 0 

40 K*7i»7Hl/^73-^ 1 4 2 9li, HO^^fi 

^1430£, 7-5"fel/^^ 1 4 3 1 CHl^UT^ 

[0166] r-^tl/^^1431«, iM^m^-14 
3 0 II ffi 7 T * * »J -fe )V 1 4 3 3CDx-^/N'X 1 4 3 2 
CDx-^i^^jg^-r-S Z it. ^t'JtJH 4 3 3 ^W 
^/j^x-^ 1 4 2 OCDAW^^^tSJ-r^^CDTa^o 
[0167] / t'Jt;H 4 3 3tt t lir-^ 

^-^rEIS-r^fc^CD^^ U 0 , RAM 
Ti^Snt^ft. tt/tUt/H 4 3 3 ii:ftltSS 
50 ^x-^<D^ei^^/^*mUCD«fei/cfSm««> ± 
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t # a «fc 5 t & o r ^ * . ± as u fc t & o ^ u -t ;u i 

4 3 3lt & @3 $ 3 f v V <0 % x< r ~ * * . 16 0 HI 
7J. 2 4 0v-f>5>fti«FT#*/fitO^m*(lilA.T^ 

[0168] tl/i7^ M 3 7(i, 8Sf-M4 34 
( to Jl: Ufa x - * ) £ . BUj F»'i 3>hD-53 1 
at^Hfvf-n02 (ffliir-^) <h . CD ? *> 
© nm** 1 4 4 5 IC&oTigfl-f * t) 
CD T & £ . ^H, * & Afc t& iZ *> ^ T « , r - * /t 7, 

3 0 2 ZmCT&btlT 2 tz%7}<T- 9 tf* tHn 

4 3 7 II S * * "C 13 « 2 O © il/ - h 8ft »t 6 n T ^ * . 

1 # FJ CO JU - h \t . f-^U 3 0 2tt», I / O A y 
771419, ^t'JtJH 
433. T-^/Ul 4 3 4 $Ii;T-l!l/^1437 

hr^i. 2 ft g o )i - h u . >tutjn 

4 3 3 ^«^f5:t&<. f-^/U 3 0 2 $, flll 

6 , tl/^M37i:fi|«Lfc;HhT*i. * ^ ** 
i;*!ft®^^^{«<hLTgft35?$nT^*m«ICOV^T© 

^ ^ x - * £ a -h r ^ # iw nn * a . f-^/a 3021: 

tt!Kiiil3>hD-73l l^6©j©x-*ri<A?)£nT 

*e»**i;*»jj:*^«i«t LTifts^nT 

f-^tX 3 0 2 CttCPU 3 0 4 I ^t'J 3 0 5 <SA> 
£iftjh®x-^rt<A77£nT^£o fi£oT. irU^^l 
4 3 7 IC ^ T , x - ^ A' X 1 4 3 4 tf-^U30 

2 <h CD 7 % CD H r n ^ - 7*f £ did « fl # 1 4 4 5 \Z t£ -3 T 
il^r^^tT, 7-^U 3 0 2 A^tl/^143 
7ICS^>2^CO;i/-HCOp^CO^rn^$:, x - 37 
K £ C T iS ft T # S £ 7 I; ft o T ^ S . ft-fe HM4 

3 7 , ^<D«fc^lZtTjg^U/t^$H^x-^143 
8 H t y 7 hl/y'X^ 1 4 3 9 ^Hi^lT^§. 

[0 1 6 9] & , ^J&^liK&ttS-feU^* 1 4 3 

7 ©HflcMfcrtaRfflfiJttt, $ 1 CDHjfcff^Kfctt *-fe U 
^ 4 3 7 t|«T«kl» (04#|J . 

[0170] ->7hl/y^^l 4 3 9 lt 1 2 tf h jR 

2 ) 14 16ttt^Tfi(|sUTIf»*. 

[0171] 7 y x 0 & 1 4 4 1 , mmwm (? 

tm) 141 7i:|oT ^i0i^l4O2W 
&£2ift{i^ 1 4 0 3 \zmWlsT) £^x-* 1 4 4 0 

£?v?r&t>0>?&*.tt7v?iaifti44iii. 7 

7fU:f-^^, |^7-n 4 4 2 HTliM 
OKI 4 4 3 ^Hi^LT^a, 

[0 1 7 2] jftABIKglKl 44 3 tt, IC 
«t0, Hwf-^ 1 4 4 2 t^KISAfiE 9 4 

4£4Efi£T£fcC0T&3. €E^iS/7^^«. ^ 1 7 (I 

^tt^o, mm?- *\zft-otz*mm®&$:%i&rt* 

juo 90f-^iii:^A^:tT, i£ !> ic 4 * Si 
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II: £ 39 » St T I* , # 3S ft 10] III] II 4 * * fit JE tt # x - * 

&5«t ^ ti«pifli«ffiE*tft^r* (Hi7#ai) . 

fittlftinilft 1 4 4 3 \t, mi£&M\Z £ o T 8 KMX^fi 

(0 1 7 3] §210^ 4 0 2ti#^*<5>^£Ja&T 
£ «6 (0 & * □ v 4 0 3 £ & L . j^^St [Hi 1^ 1 4 0 

2^^j^r*r*t)<DT*^. 

[0 174] ffiK[D]jftl404li. ttffi/t *;U««|fIII£ 
10 ( & & 0 ft if! 1 4 0 2 0 At M fltE 4 0 5 , x - * H 7 < 
A* L S I 1 4 0 0 JHCDffiSUIiJE 1 4 0 6 ) £ & «S U (Jtlfi 

[0 1 7 5] &*5, Syj0izi>hD-73 1 ic7)«l|ijc*3<t 

. mu, k» 3 <o^ii»i6Ttt, mico^jife^fii 

U -5 . ||3>hD-731 l^fT7FRC$!liaplCck« 

«»«dffli^. r-nn/us 1 1 4 0 0 #fTSfittfl= 
20 LT^a. ^E^iw^Jiaiic j: 0 8 mmmmz 

fr^, F R C UW IZ ct 0 6 mMMtOMW ZVr A tf. Z 
tlt><DUifr£t)it\Z&r) 3 2»i»JSt±a)awS:^ST# 

[0 1 7 6 ] IC , *mm&m[Z#VZ&7F:Mft\Z-D^ 

x & on r a . 

[0 1 7 7 ] IttWttW±i®c7)^^!8fi^t!ailic7)^^iftfl2 
i: II # It T fr 5 . 

[0 17 8] [UHtHa&wffiiftM (»itlSC^V»Ttt, 
CPU3 0 4 ^^'J 3 0 5ftc9£^x-*£&*HJL 

30 (u-F7nx) u, :n$f-nM/us 1 1 

4 0 OO^t'JtiH 4 3 3l:itiiO 

x) :tT, ^^x-^cosiif (USB) ttntotiz. * 

^Ul 4 3 3^C07^-tXti> ^>^AIlfTt>n^>o r 
CD^fCO, CPU 3 0 4 O7i7tAlSSRAMl'>3'7i 

-f h^<S>^li01 0, SI 1 I: /7< I t 0 T ^ 

^5 o 

[0179] WT, f-n^-f/usi 1 4 0 0 0^ 
t »jt;n 4 3 3^0^^x-^conf^ix^> >^EU-t 

40 ;Ul 4 3 3 ^^CO^^T : --^c7)^^ltiL(I^^Tii^-r 

[0 1 8 0] £r> ^t'JtJH 4 3 3-C0^^:x-^ 

[0181] yXfi. (CPU304&) *^0'J-K 
h7Hl/Xtt, 7Fl/X;U3 0 UIUTt- 
14OOO7HUXfl0Kl4O8 
CA7)$n«6. &f-^HA'LSI 1 4 0 0CO7K 

i/^f iinKi 4 0 8tt, ^n^n^tiim^i40iii 

3S^^T^co^fC07^-feX^, g£c7>®-rSx-*K7 
50 -f;u s I 1 4 0 0i:jt*t*t»oi?*4ji>S^*fl£t 
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3 . & p\ & <o m Mi . r=i e <o as t z> t - * k ^ -r a l s i 
i 4 o o i:aT*7^tXT*ot<B^i:ii. :^ff*A 

^illt7Hl/X30 U, i37A7Hl/X 1 4 0 9. 
D07FK14lOi:|j$t?). 

[0182] i)7A7HKf3»^ 1 4 2 9l^ C CO 
^7A7HH 1 4 0 9 $f3-Ft5, f-^t 
* 1 4 3 ittcOxn-FttlfctaS^T. *t £ "f * 7 
FUXtOx-^jKfcjgft-ra. 

[0 183] t 1/^5^ 1 4 2 3 li, □ r> 7 K U X 

1 4 1 O^iS^l, D-)7Fl/X 1 4 2 4 HTD^7 
KUXxn-yi 4 2 5 II 111 ^jti. o^7FMr3 
- y 1 4 2 SliCOOT Hl/X 1 4 2 4 $f3-F 
L > 7 s 3 - F tt X IC & C X V - V B 1 * £ Si ft T 3 . £ 
ttleJ:D, CPU 3 0 4li, *<Di8igfl;S*lT^*x- 
*ttfcJ:tfY-hiftfc<J:oT£****y-fc;Pl 4 3 3 
10fTr5EOf7 hCT^tXL, & m x - * * ifr & co 7 

[0 18 4] /^E'JtJH 4 3 3 ^6Ws!?^f-" 

[0185] Ha>^lilll[!il8il4 11tt, W v X ? 
141 lO0|^^tD')7Hl/Xl 4 2 2 t$i^1-§ 

Ulotl^. *<Dtz®. ? *f 5 > y ffel 18P G3 1 4 1 1 
tt , C CO 1$ K tt , tHM 4 3 7 ^r-^Ul43 
4£ifgftT*cfc5fcM£fl3J18im^l 4 4 5 HT HI 1) L 
tHM 4 3 7 U, C CO ® ffl ffi n 1 4 4 5 K 
^otr-^U 1 4 3 4 $lKU &x-*AX 1 4 

3 4$riai;T^^u-b;ui 4 3 3*^K*m$nt*fc 

x - * ( & i@ & 3 t: >y b , 1 5 < > ) £ £ * x - * 1 

4 3 8 <b L T f U 77 T £ . 

[0186] y7hl/yXM 4 3 9tt, ^^x~^l 

4 3 8 £*?HJ«t7^t5. £ tllC $ < , y yf-m 

»i44itt, ^<D7K¥mmr , isyvvv*9iAZ 

9cotfjfiTS^x-^ 1 4 4 0 £ 5 y x I, , $&J$Bf) 
(sift 1 44 3IC^x-? 1 44 2<hLTtt77-f3. ^ 
JlillHl^l 4 4 3(j:, :<0^^f-3'1 4 4 2i:j6i; 
T«BE£H (AM) ii^fir^;^JIIMEl 444 
£8c&A*;W 30 9ICfcH7jT*. &&I5M/E14 44 
COHJ;J}tt££@ttl 40 2 OktfL? Zfe&Mtiim^ I 4 

0 3icisj«jLTai*£nT:fc0, :niuo«a/t^jp 

3 0 901 5^>#03Itk£^§1T££. 
[0 1 8 7] &±.<DWftZ®K) C fVlft \tm<D%7R 

[01883 [mm(o%*®ft] mmz^TK-r z®g\z 

tt, &mm%m. &3i*x-* OiS&teiSrt*. mv&±.\t& 

EKfr *^H»lSOf-^l i H/tLS I 1400 
[0 1891 © @ x - ? tt , ii3 > h D-7 3 1 It 

cpu3-04tTiftiaffitsr7 f -^^6fflia#s«ia*if 
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3 > h d-7 3 1 l # F R C m W £ It ? . 

[0 1 903 U^T, gW|g33>hD-73 11fe, fl>J 
Mtt1*£;i*Tflf«64ftM Lfc U v X * (B5 K tt * M 
»l/y'7^0»5O5) SiATl^. E!jii3>hD- 
73 1 1 tt . ^l/y^O^^^Uit^tT, 

* CO li* & /In SI CO ft # <h ft o X ^ 5 co fit m ffl : 2k ?Ts fri VL X 
ftSA»Si5>*«15:t^T*S. * co i# a? «l S! CO # ft 

t u o t i» * co tn w m : &wtii®.x&otzy>&, m m 3 > 

ho-73 1 1 tt ± $ CO F R CMWZntLO . tl/Ti 

7^>^f OKii^, x-?AX3 0 2£Iii;Tx-^K 
7 < A* L S I 1 4 0 0i:y'J7iH:ii. 
[0 1 9 1] r-n^/US I 1400CO^<5> 
y ftj W B tt 1 4 1 H, P«i:UvX^14 1 1 0 CO J*J 
^tD-)7HUXl 4 2 2££flljg-r*::fcT-t0Nr& 

* ai * . *<otz$>, $ -i * > y mmm® i * 1 1 a . c 

OWfOMflljS^l 4 4 5ft, tl/^^ 1 4 3 7 ^f-^ 

/U3 o 2^ji^r*j;^)iitt5. ^-o^i, -tu 

20 ^ 1 4 3 7 lt x~^AX302£iffii;T©Jlii=l>K 
d-731 l)J^if.nT<« FRCf-^SS^^ 
■>7H/-n^l 4 3 9i:M«*5, c: ft & ft tt , l» 
ll: @q CO « £ £ R ti* IC L T % C <D f&Hi £MMW O ft t> tl fz 
$ & IK 3ft E 4 4 4 CO |Ji 77 ^ t> tl Z> Z £ \Z U 5 . H CO 

[0 1 923 ^ \Z , ©jiiia>KD-73 1 lii^f-^ 
h'7-f/tLS I 1 4 0 0'\coS!)iHx-^*£i£co*-t'a> 
30 ^^J:t/:(OMf'-^<7)f-^H7'fA , LS I 1 40 
0^TCO^iacO^^^>yftSl2, 013. I 1 4 ^ 

ffl v> r $ e> (c p » ic w -r ^> o 

[0 19 3] dCTcOl&WTtt, ^<5>^HiiJfflltH]tt4 

1 1 CO U 9 7s * 4 1 1 0 \Z *J l> T , ^i/UiU 0 9CO 
n7-f >^^m7^>^-C0i« (n<m) ^ iS ^ ^ 
mtttUTIft3£$tlT^*t)C0i:T«» ( 0 1 2 # H8 ) . 

[o i 943 mm? > h a - y s i lji^f-n'M 
a*i 4 o o^cofj{a-a^x-^co$Kiittmicogij!ffe^^ 

40 [o i 9 5] &mm 3 1* v vommn7KT-$\t, =r- 

^/U 3 0 2ftIoTii3>hD-73 1 1 £ X - 
^7-fA'LS I 1 4 0 0 K 1 7 > 5> ^ -O -> U 7 iHl 
&i£$ftT<3, Bl 3l:*HT, CL ltt*^IWft 
^^TI^I«fi^T$) 0 > ^^TOf 1 4 0 7 (1 8, 
g 9 # ) tl ^ £ tl X V>£ fl ^ Tf & ^ . 
[0196] *^>^f£!]{3p[HJttl411tt, CCOCL 

\ ^ mm mm 4 1 3<hur^^7Hux*o>^ 1 4 

2 1 (CW -h \sX^ -5. ^in7 HUX7^0>^142 1 
tt, CC0^tgi^^l4l3 (CL1) £#?>hL, 

50 co*^>Hffift^^fflconC77FUX 1 4 2 2 tUT-b 



( 

31 

U £ 5 1 4 2 3 \Z 111 77 b X t» * . 

[0197] tHM 4 3 7l^ M 0 ^ 1 4 4 5 i: 

tt , «^7H^*9>^H2 1 (Oil V > h 4ft & £1 T 

4 2 10*^>h<fl^n - 1 t/ioT^5P| ( M ffi & m 
M 1* T ft t» ft ) K tt , tl/^ 1 4 3 7li, x - A X 
1434 (OiD, >*Ut^l 4 33C*»*nT^ 

7^M*')>n42l(0iJ^>hI^nO|f ( m 

6 ?7> M © ft ) \Z « , tHM 4 3 7 li, x - * A* X 
302 ( O £ 0 , Bdi®li>hP-'73 1 l^^^tlt 
<*-#jkx-*) £jgKLTi>*. coioi:, 

?7> fli « T tt -fe l" £ * 1 4 3 7 tt x - * A X 3 0 2 ( 0j ii 

3>hD- 7 3 i 1 ^ <t> & x - ? ) £ ii & u . mm 
«*«*a^riutut;n 4 3 3<D&?Kx-*£jS 

[0 1 98] £ ft , ll3>ha-73 1 1 <D ffifj ft t> . 
tl/^M 4 3 7, ^i7^^^>M42 lOffli 
f^t£lTOJ:^J:IWi^*5. £ D , £ 7 H U X * 
£ > * 1 4 2 1 ?>< < n - 1 ) til V > h-fZWlZ* M 
n>hn-73 1 llin7<>B0£*x-*£Afi;*;fc 
iSf*. 

[0 199] f-n'H/US I 1 4 0 0 i:i5^T 
\t , v7 h 1 4 3 9 7)^ B 14 tft ^-f S 

>yTC(0ii3 > hD-7 3 1 Um^tlttfcn 
7<>@tf)x-* (150») £ Ifc 9 & „ T ft to 
*> , •> 7 h U v X * 1 4 3 9 , W E AT *f C |n] «J V ft > 
7h^D7M416T, IS & , I/TT-M4 38 

($jiiqr]>Hn-73 l 1 ^nttfc n 7-f >@ 

©f-^) £l7f>?>I&0kO (fciKlCiE'Otiifc 
9 , COfifCtt, tl/^ 1 4 3 7ttf-^U302 
SrSfcUfcfctefcSftT^*) . ft 43 . Sft 15 □ > b □ - 

7 3 1 1^60^x-*£>£i£te* mi 4 K *J tt * W 

<7-fh-f*-:/JKI#) iCffiJfflLTfrfcftT^ 
£ „ y7hl/y^M 4 3 9lt : 0«t 7 /^^f 5 > 
TI&9fcA,£x-*£, 7^@K144 ll:^Sr- 
? 1 4 4 0 £ ITfejltS. 

[0200] 5^11144114, *OCLlflfi: 
(HlHSlT^Oiif-^ 1 4 4 0 =&77fl, ^ ^ x ~ 
* 1 4 4 2 t LTffi&B0ll3]& 1 4 4 3 IC&&T £ (0 
1 3 #M) . ffifiB0|[§l&1 443tt. :(D|^f-^ 
1 4 4 2 (§l!3h'7 M £*HfcLT«ffi«M£lTo 
^^^^©>€EE 1 4 4 4 ££/£LBl*T£o ffi & & fj ?2 
/EE 1 4 4 4(DHl^(4^1clHl^l 4 0 2CD£j£-f££&il 

i«lti 4 0 3i:^wiTffl^snr*iO. cniccto 
«i./u;P3 o 9oi 7 4 >^<Dm^^mmx^ % . 

[0 2 0 1] &h<Dtyft*\&K>fc? - tX®\m&*tfi*l 
ftt ft*. 

[ 0 2 0 2 ] &±&wi,fzt&K)mmz <Dnm&m<om 



17) # IJH ¥ 9 - 2 8 1 9 3 3 

32 

ft & ?K & Cft T , f-^H/USl 1 4 0 0 WH3A 
4 3 3 £tfr±ffl & \Z <D i\\ ^ T ^ £ . 
tofcft, * € U -tr ;u l 4 3 3 <o $ & £ N M \z Vi o >& % 

/>< ft < , ^ ft « m ii it w t& t * * . * ft , a pi # * 

It 5 Rf m & w « . to Bi ^ > h a - 7 K J: £ F R C frj BP 
t , x - ? K 7 -f A* \z ck 5 fil fl : . £aafflW££Hl*frtott 
Ktt^^lT^. x-*H7-<ALS 

i Mooo/t'j*!asjfl^t:t/j<, £ fk ai <o 

M^w (*^j56^fl!T«, 3 2 PBrlW) $ « C ^ 5i "J ft& 
10 £ ft £ . 

[0203] Miii&^rz® i -ft s (D-Mmmmrte. x 

- ^ K 7 ^ A* CO 111 77 & S: 1 6 ObisftW* Ul ^ K tt - 
C PB 5£ $ ft ft t> . * =e 'J , Hi 77 101 ^ © ffi fiK 111 ^3 & II 

rc, rt)uxm&m* •&f£&m<Dmmto}W<»WL<ouifrG 

t> it t) . ^ ^ IC Itx »J ftfe T & Z> o 
[0 2 04] ±5E b fcffi 1 • jf5 2 , ® 3 <D'M!fcBt&<DM 

20 ^ 3 * ffi t p» an $ij tan * fr o & 6 \z u x t> <t ^ . 

[0 2 0 5] ^JiM^^x-? K 7 *f A , fflt ^, * ^ El 

© KfiiBft w««iffi^ia*«w ^ft^>- 

[0 2 0 6] ^^gi!5RO^(ac^^Tm^ M x - * A 
X" ttt, kmo&tfel&miZto^XteT- * rt* 3 0 2 
IC ffl r ^ - " 7HI/Z/U" <h Ii . 7HM/U30 
1 llttSI-*. " x-^ffi50^" \Z tt, 7FM1li!lH] 
H 4 0 8 ( 9 0 8, 1408) , 7^7A7HUXx=i- 
^ 4 2 9 (929, 1 4 2 9 ), tl/^4 3 1 (93 

30 1 , 1 4 3 1 ), I/O Ay 774 1 9 ( 9 1 9, 1 4 
19) . /€'Jt;M 3 3 (933, 1433) , 
7Fi/Xra-y 4 2 5 ( 9 2 5, 1425) , -feU^ 
M 2 3 (923, 1 4 2 3 ) , f-^/U 4 3 6 (9 
34, 1434) ^ICffi^-T^o " l^^'J" t , 
/t'JtJM 3 3 (933, 1433) i:«St5. " 
Hi 77 A X " £ \* , X - * /t X 4 3 6 ( 9 3 4, 1 4 3 
4) CfflitS. " « 1 © »« « W ® " t tt , FRC 
x-^0S^4 2 7, FRCtl/^^ 4 3 5i:ffl^T5. 
M ii ¥ & " ttl * -f 5 > ^ fi) 0 0 4 1 1 (9 1 

40 1, 1411) , tl/^ 4 3 7 ( 9 3 7, 1 4 3 
7) , lii7Hl/X^>5'4 2 1 (921, 142 
1 ) $ [Z ffi ^ T ^» o " > t U " tfil/y7^4 1 1 0 
(9110, 14110) II , ^ ft , H ii ^ til ffi " t « 

:n^^;xMiio (9iio> 1 4 1 1 o ) i: 

^^0^" £ tt . ^-T5>y$!l0lHlK (9 1 1, 1 4 1 
1),«W7KU^*^>^42 1 (921, 142 
1) £ « S f * . " t\t, ^111^445 

(945, 1445) iCfflSf^. "-fel^*" 
50 -t U 9 ? 4 3 7 ( 9 3 7, 1 4 3 7 ) " qi ffi Hi 77 ^ © " 



( 

33 

t \t , *>7hUxX*4 39 ( 9 3 9, 1439) . 7 
yfH» 4 4 1 (94 1. 1 4 4 1 ) . ttA%WfflSllHi4 
43 (943, 1443) ICfll^T^. " SB 2 © ffirM ffl 
ftp Eft" £1*. ttffitt»|[3ffl94 3 (1443) K £ * 

nr^*»wiii!!Wiioyr*ffl5 5>ic«iar*. "x-* n 

>hn-7" £ \* . 0ji85a>hP-73 l llcftl^T 
£ . " 21 3 <D U W M ft " t tt , F R C $1J 0 0 ft 5 0 6 iZ 

C 0 2 0 7 ] (BU J: C 6 ffi tt £ V* K * & K K & L, T ® 
[ 0 2 0 8 ] 

* h 7 -r a ft jar £ w * * u t m hi $ -e s c t 

^-f/tl^^/tU^WIKLTV^fc*. ift it i® II t> 
t» T 12 3K * * * U O 7 * -fe X ft & & £ & ii ft ( * ¥ MB [Hi 

□ -7TFRC$iJHt5it*, f-^HH/tLSIi: 

[asscofi&uifti&gjn 

[si] *&m<om i <D&tfiBmv&zm&&m&w<o 

[02] tta«^3fiia©£KfflJ©»ttl^«ll««:^r^a 
y ? 0 T * * . 

[^3] f-n'M/as i 3 o 7 0iiiiiifijc$^ 

[0 4] *U**4 3 70rtffi«fi*£^TlH]&igT* 
£ . 

[15] ®ilin>hP-5'3 l lcortgR®/&£^T:/D 

[06] *«IB<om 2 ©*ffi»fi|^*Jlt*«Efl^^lfiE 
0 £ & CD «$ fifc 5: ^ f 0 T & £ - 
[17] t-HHA'LS I 9OO0||$^^t@t 

[is] *&w<D& s nmmj&miz&v zm&mm*&m 

[09] 7-n*H/tLSI 1 4 0 0 (D^(|H^g 
T0T££ o 

[010) SRAMO^7i-X0M'J7OM 

[01 1] SRAMO^i-^O/t'J'J-FH 

[01 2] 0 9K*5tt*©!fciii&*8l«£ 

[01 3) il3>hP- 7 3 1 U^j$IFH/U 
0 7 (90 0. 1 400) ^^©jlS^^x-^COfei^^ 



18) ttlM¥ 9 - 2 8 1 9 3 3 

34 

[@14] -> y h U v X ^ 4 3 9 (939. 1439) 

t: «t * x - * <d te & * ^ > y & ?Tx r 0 t * • 
[lis] f r c mmx 
[mi 6 1 n)iszm®Mmm-jjRZK-t® 
[ ® i 73 m m « aw » iw it * ?k r h -c * * . 

[ IS 1 8 ] ^*O«caa2?T;|fiia<0«/iJcia-C**, 
[@19] a*tt«©tta»^^ia©^fiffl©«lliJcBIT 

10 [g]2 0] ft&&ftjtf>x-* H 7 -f A*tf)$tfc0T<& 
[ ft ^ <D & W ] 

[01] 3 0 1 -7 Hl/X/U, 3 0 2 

( & ^ x - ? ) . 3 0 3 - MB^, 3 0 4 -CPU, 

3 0 5 3 0 6 -I/Or/WX, 3 0 7 - t 
-n*HA', 3 0 8 •• • & ft 03 ft . 3 0 9 - »fl/U 

)i, 3 i o »■ & m m mm%> 3ii-»H3>ho-5 

[H2, 0 3] 4 0 1 - M t&P (I ^ . 4 0 2 - & 03 ft , 

4 0 3 -«wfDy^ 4 0 4 -«Ml9K. 4 0 5 • ■ $1 
Efflffi, 4 0 6 -fflflSffilE. 4 0 7 »■ jt 3S£ ig « fl ^ , 4 

20 0 8 - 7 H l/Xf 10^, 4 0 9 - ^7A7 F l/X, 4 
1 0 ■» □ O 7 P V 7s , 4 11-^^2>^MfflOIK. 4 

i 2 .« $4 ^ ^ , 413 - m w m % * 4 i 4 - m m m 

^ , 4 15-Nlia^, 4l6-->7h^D^, 4 1 
7 - flpj ffil 4!T 45- (77fi§) . 4 l 8 - M W I E ^ * 4 1 
9 ••■ I / O A y 7 7 « 4 2 0 7 s - ^ A* X , 4 2 1-H 
^7Hl/XiJ I )>^, 4 2 2 -D«)7HI/;. 4 2 3 - 
■feU^^, 424 —D»>7HUX, 4 2 5 -D|)7 HI/ 
Xr3-^, 4 2 6 -JBJRfll^, 4 2 7 -FRCf-^ 
0^, 4 2 8 -FRCf-^ 429 - *7A7MUX 

30 rn-^, 4 3 0 -lKfif, 431-f-nH 
^, 4 3 2 - r-^/U, 4 3 3 - >tUt^, 4 34 
-r-^A'x (1/57-^) . 4 3 5 -FRCtH 
9 . 4 3 6 - f-^/U (^^x- ^ ) > 4 3 7 - tl/ 
^7 ^ . 4 3 8 - f-^U'(l^f-^) . 4 3 9 - y 
7hl/yX^, 4 4 0 - f-^/U ( ^ ^ x - ^ ) . 4 
4 l'"7yf@B. 4 4 2 - r-^U ( ^ ^ x - 
*) , 44 3 -tt^ffijflblHlCI. 4 4 4 -iliifdE, 
4 4 5 --MAP ft*}. 4 1 1 0 - * 
[05] 5 0 1"^<S>^MB», 5 0 2 - I/O 

40 frj ® 0 & , 5 0 3 -7 HU^«»i», 5 0 4 - M 
Slsm> 5 0 5 -IH«U^^^iK, 5 0 6 -FRCl 

» m & , 5 0 7 -Mit, 5 o 8 - mm m ^ , 509 

1 2-fi»i^ (l/yX^7-;fif) , 5 13-7F 
l/X/U, 5 1 4 - 7 K U X A* X , 5 1 5 - 7 s - ^ A* 
X. 5 16-f-^U, 5 1 7 ••• 7 s — ^ A* X , 5 18 
.. 7 s - * A* X , 5 1 9 •■ 7 s - * A X , 5 2 0 »• 7 s - 9 A* 
X 

[06, 07] 9 0 0 - x - 9 H 7 -f A , 9 0 1 - M 
50 9 0 2 -jtiElsItt- 9 0 3 •^MEjg^ft^, 9 0 



( 19 

35 

4 »• ftt ® 03 ft , 1 4 0 5 - tfi ® ill E . 1 4 0 6 - «jBft 
E , 9 0 7 - a w |H1 19J U ^ . 9 0 8 - 7 K U X I! 10] 
ft . 9 0 9 -^7A7FK ( 9 1 0 - D O 7 K U X . 
9 11-^-f5>^«WH», 9 1 2 -Mftfi*!, 9 1 
3-IMflfi^, 9l4-«»a#, 9 16-MNB9 
< :> 7 h £ P ) . 9 1 7 -Mftfi5 (? v?® 
% ) . 9 1 8 - M 0 fi V) , 9 1 9 I / O /t y 7 7 i 9 
2 9 2 1 -8 a* 7 K U X * £ > * , 9 

2 2 - P t) 7 K \s X , 9 2 3 9 2 4 -dD 

7 H U X . 925 -P^7HUXx3-y. 926 - 7 10 

- K M K fi ^ . 9 2 7 - |»if, 9 2 9 ■» * 7 A 7 K 
UXx3-^. 9 3 0 -jgftfi^, 

9 3 2 - f-^/U, 9 3 3 9 3 4 - f 

- * A* X . 9 3 7 9 3 8 -f-^a, 9 
39->7hk/X^ 9 4 0 - ( & K X - 
* ) . 9 4 1 - 7 y x 03 ft . 9 4 2 - f-^/tX ( & ^ 

x-*) > 943 -ttftBnnaft. 9 4 4 -«iaiiii 

E . 9 4 5 - frj 9 A * . 9 110 - 1/ v X * 

[08.09] 1 4 0 0 -f-^HM. 14 0 1- 
fojftfi^. 1 4 0 2 -IS IB IS ft. 1 4 0 3 -jfc&jg ttfi 20 

1 4 0 4 -ft IS ESI ft. 1 4 0 5 -MM, 140 
6-m«ffiE. 1 4 0 7 -aiwRIJBffl*, 1 4 0 8 -7 
Hl/XfI[Ui» t 1 4 0 9 7 A 7 K UX . 14 10 

- P •> 7 K U X , 1 4 1 1 - ? -f 5 > y M 9 m ft , 14 

1 2-l««i§, 1 4 1 3 - M ft fi 5 . 14 14 - M ft 
fi ^ , 1 4 1 6 - ffl ft fi 1% ( -> 7 h * P y ? ) , 14 1 
7 - U ft ff * ( 7 y x fi *t ) . 14 18 - ft! ft fi ^ . 1 
4 1 9 •" I / O A* 7 7 . 1 4 2 0 14 

2 1-3tjR7Fl"Xrt*>*, 1 4 2 2 - P £ 7 K U 

X, 1 4 2 3 -tl/^, 1 4 2 4 -D-)7 Fl/X, 1 30 
4 2 5 -o07FMf3-y < 1 4 2 6 - 7-HS1R 
fi^. 1 4 2 7 -frjftfi^. 1429 -*7A7KUX 



tt IM ¥ 9-281933 
36 

xp-^. 1 4 3 0 -iSftfi^. 1431-r-ni/ 
£ 9 . 1 4 3 2 -r-^/U, 1 4 3 3 -/tUtJP, 
1 4 3 4 - x - * A X , 1 4 3 7 -tl/^. 14 3 8 

- x - * ^ X ( £ * x - * ) . 1 4 3 9 - > 7 h U v X 
^ . 1 4 4 0 - X - ? A* X . 1 4 4 1 - 7 y X 0 ft . 1 
4 4 2 ••• x - * A X . 1 4 4 3 fflc ffi $ 0!l 03 ft , 14 4 
4 -K^KHlfltfl:. 1 4 4 5 -IHJPB^, 14 110- 
1/ x X * 

[018] 1 0 1 — 7 K U X A X » 1 0 2 - x - * /X 
X , 1 0 3 - M ft fi ^ ft ( foJ ft fi ^ ) . 10 4 - C P 
U . 1 0 106-I/OfA'O, 10 7 

-f-^H/t, 1 0 8 -jfeffiaaft, 1 0 9 -ttffl't 
* ^ . 110-1 * 1*0 Jtfj fi ^ 

[®i9. @2o] 2oi-*s in ft m m ft , 2 0 2 - 
m b 03 ft . 2 0 3 -ftflftfi^», 2 o 4 - ^ ^ $n ft m ^ 

ft, 2 0 5 -feiRfaE, 2 0 6 -fliilSE, 2 0 7 -7 
K UXftJUOIft, 208-#7A7KUX. 2 0 9 - P 
9 7FUX. 210-^-fS>y«ftlBft, 2 11- ©J 

ftfi^. 2 1 2 -Hftfi*!, 2 13 -fajftfi^, 2 1 4 

- (ft ft fi ^ ( 7 y x fi ^ ) . 2 1 5 - 114 ft fi 4| < 7 7 x 
fi *f ) . 2 1 6 - M ft fi ^ , 2 1 7 - ^ /Is 7 K U X t> V 
> ? , 2 1 8 - P O 7 H P X . 2 1 9 ■ I / O A* y 7 

7 . 2 2 0 ••• x — ^ A* X i 2 2 1 •» -t V $ 9 . 2 2 2 - 
P^77Hl^X, 2'23'"*5A7HI/^f 3-^i 22 
4-ig^fi^, 2 2 5 - f-ni^^. 2 2 6 - f- 
^/\*X> 2 2 7 - P>77KUXxP-y. 2 2 8 - 7- 
H Si ^ fi ^ . 2 2 9 -/t'Jt;V, 2 3 0 - f-^/U 
(&^x- ^) • 2 3 1 ~«ftfi*t. 2 3 2 -FRCf 
-^lOlft. 2 3 3 -FRCf-^, 2 3 4 -FRC-fe U ^ 
^, 2 3 5 - l^r-^U, 2 3 6 - 7 7X® ft, 2 
3 7-x-*A*X, 2 3 8 - 7 yx® ft. 2 3 9 -?- 
^AX, 2 4 0 -«e^BSKl@ft. 2 4 1-«iWliff 



[010] [011] 

(303) C5 \ I (at>3>cs \ 

(303) yVE ~~ \ / _ ~ (303) WE _ 

(303) (303) V 



( 20 ) 



- 2 8 1 9 3 3 



[81] 
Hi 



IB3) 
CBJ3 



303 302 301 




035 




( 21 ) 



1^9-281933 



[m 2 ] 




( 22 ) 



«r ID) W- 9 - 2 8 1 9 3 3 




[013] 

1213 

(3,0.413) CL1 A A A A • A A A A 

(303) £i \ I 

r wn rHT77?>r j(^DC^EDCZZX 

(437) ti/^ — x *mw) T f'->oir K f-ft>'fr-»^i[W!»r 



( 25 ) 



ft IJH ; K 9 - 2 8 1 9 3 3 



I® 9 ] 



im i 4 ] 



503 3£2 3j>1 




1411 

\ 



1416 


1445 




1417 




H 


I 

1418 




\ 
J 1427 




1443 



PO 



♦Vd" 



-vd| r 



re * Vd -| 



T~ 1/39SSS 




: : i 



>{3T3) 



VdH '+( 3 - a ) | V«-< Vd)t' + 3 (N - 1 ) V<f 
3N 



( 26 ) 



ttW¥9-28 1933 



I® 1 7 ] 
DH17 



im i 8 1 



Va+Vdii 



VB4-Vd21 



Vd13 vd14 



104 



CPU 

mm 



118 



105 



-LLLUI 



101 



LOT 



mi »» mm niL-ar 

r um mm n nrTT 



102 



n^nn *a«»n »*nra ksjmse) 



ftKNo. 


k 


+*EE 


-fcflE 


Vdll 


Vd21 


Vd1I 


Vd2i 


G 


1 


Vd 


Vd 


-Vd 


•Vd 




0.75 


1.41W 


0.09 Vd 


-1.41Vd 


-0.09Vd 




0.5 


U38Vd 


-0.37Vd 


-1.3SVd 


0.37Vd 




055 


1.22 Vd 


-0.72Vd 


-1.22Vd 


0.72Vd 




-055 


0.72Vd 


-152Vd 


-0.72Vd 


1.22Vd 




-0.5 


D.37Vd 


-1J»Vd 


-0.37Vd 


1.38Vd 


! 6 


-0.75 


•aodVd 


•1.41Vd 


O.CfflVd 


•MlVd 


7 


-1 


-Vd 


-Vd 


Vd 


Vd 



Vd!l-(K*/Tl?)Vd 

27U-A9 : 
Vd2 - ( k JTW )Vd 



107-1 

-no 



1^8 



U U 



^103 
^107-2 



107-3 



irar 



109 



107-4 



1120] 
(820 



203-1 



107-1 



204 

\ 



2100 

210 

\ 



7KM 



209 



✓207 



208 



223 
, 



UQ/<y 7 7^219 — ^ - , 
220 




231 



21^ 232 



233 



1! 



224 

225 

226 
1^229 



230 
234 



JL-^235 
— L.,236 



216 



237 

238 
239 



240 



( 27 ) 



ttN¥9-28 1933 




7D> b it (DtftZ 



n a jii m ;n m m m & k £ w ^ 1 o 9 9 & an 



